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Machines or shelves? 

The state of near-saturation in consumer 
products is forcing the Australian electronics in¬ 
dustry to get up off its haunches in a bid to 
survive. In some directions, the changing atti¬ 
tudes are to the good. 

Considerable pressure, for example, has been 
brought to bear upon the Federal Government 
and its instrumentalities to make full use of local 
technology, instead of simply buying from overseas sources. There is 
reason to believe that this is producing results. 

Again, there is a refreshing concern within the industry to 
publicise its activities and achievements. For decades, publicity has 
been largely confined to advertisements extolling the virtues of 
consumer products. Engineering achievements have received scant 
mention. This has been in strong contrast to the attitude of overseas 
companies, with their consistent output of technical pictures and 
interesting, readable stories. 

At long last, Australian companies seem to be waking up to 
the value of technical publicity to propagate the idea that we can do 
it here! 

On the debit side is a tendency to import an increasing number 
of sub-assemblies, generally for reasons of convenience, and to 
integrate them with local components. This takes up some of the 
strain of competition, which is further eased by lucrative agencies for 
fully manufactured items. 

The Government makes this possible, on the broad basis that 
the nation must buy as well as sell. Financially, adjustments can be 
made by regulation but technology cannot be manipulated so readily. 
If industry indulges too freely the let-out of importing items which 
are inconvenient to make, it will sacrifice skills and drift away from 
true manufacture. 

This is a managerial as much as a governmental responsibility. 
Right now, imports are sustaining turnover within the industry but 
we must, very deliberately, keep alive the art of making such things 
ourselves, as an investment for the future. 

In short, we must be careful how many machines we move out 
to make room for shelves! 
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COVER PICTURE: A diffraction grating made at the C.S.l.R.O. Division 
of Chemical Physics, Clayton, Victoria, is used to split up a beam of light 
into its component colours. A smoke haze has been used to show up the 
light beams. A number of spectra can be seen on either side of the zero- 
order reflection, although the grating is “ blazed” for the first order spectrum 
to the left of the zero-order. (Photograph by Mr F. Lugton, A.R.P.S.). Story 
follows on page 8. 
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A complete range of high 
quality Hi-Fi Cabinets ... 

Quality audio furniture, tailored to suit the equipment 
of your choice, and most economical. There are over 
20 equipment and speaker cabinet designs, each available 
built and polished or in kit form to build >ourself. At 
left is the remarkable Book-shelf speaker system. Origin¬ 
ally designed by this magazine, the reproduction is 
unbelievable from so small a unit at so little cost. Only 
I9|in x 1 Uin x 6 I/Sin. A free catalogue is available 
detailing the full range of Instrol cabinets. 

HAKE YOUR OWN 
& SAVE £££»... 
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Finishing and polishing your cabinet ii 
quite simple. If you can paint you can 
polish. For a beautiful Queensland Maple 
finish there are just three easy stages in 
which no skill is required. (1 ) Putty and 
then sandpaper the nail holes. (2) With a 
cloth first rub on, then wipe off the filler 
paste. (3) With a brush, apply three coats 
t )f Estapol or similar. 

Polishing kits with 
instruc t i o n s are 
available for Qld. 

r»ni IPfiM mi?\ Maple, Walnut, 

lA/Un/N rv/K » Rosewood, Scandi - 

FREE CABINET J navian Oil Teak, 

, CATALOGUE*/ 


Please send me INSTROL cabinet catalogue. 

Name. 

Address. 




So easy a child could manage it. The Instrol way — 
a new simplified method of assembly. A hammer, 
screwdriver, one evening of your time, and you can 
make your own cabinets for less than half cost. Kits 
are absolutely COMPLETE, with easy-to-follow in¬ 
structions, nails, screws, grille cloth, accoustic wad¬ 
ding, moulding, gold trim, legs castors, stays, etc. 
All parts are precision cut, fit together smoothly. 
External panels are from heavy laminated timber 
with beautiful selected veneer finish. Instrol cabinet 
kits may be POSTED to any part of Australia. 
Instrol offers you a COMPLETE range of crafts- 
men-designed hi-fi furniture. Equipment cabinets, 
and speaker enclosures, etc. All available in kit 
form or built and polished. We will also supply 
polished cabinets or kits to your special design. 

YES, THE NEW MULLARD MINI 
SPEAKER SYSTEM NOW AVAILABLE! 
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BROADWAY ELECTRONICS (SALES) 


PTY. LTD. 

32 GLEBE ROAD, GLEBE 


68-1171. 


(Open Saturday mornings, 
and only 100 yards off Broadway). 


Please send me INSTROl-PLAYMASTER HI-FI CATALOGUE 
Name. 

I 

■ Address.. 

■ 
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The latest transistorised 

"PLA YMASTER" 113 stereo amplifier 


A COMPLETE RANGE OF 
INSTROL-PLA YMASTER 


Complete with pre-amp, 
we offer the latest Instrol 
Playmaster stereo 113 (“Elec¬ 
tronics Australia” Dec. 1965 & 

March 1966), in specially designed 
shelf style cabinet including hinged 
perspex lid, complete with player and 
Instrol Playmaster “Bookshelf” stereo 
speaker system, for only $288.00 (<£144). 

This includes Garrard AT60 Player (or Dual 1010 
for another $12.00). Size of Amp /Player cabinet is 
approx. 15” x 15” x 13” high. Price of Amplifier & 
preamps only with cabinet $179.00 (£89/10/0). 


AUDIO EQUIPMENT . . . 

Produced precisely to this magazine’s original design 
and specifications, the Instrol-Playmaster range includes 
units to suit every audio requirement. Tuners, Ampli¬ 
fiers, Pre-amps, etc., all available either as completely 
built and tested units, or in 
kit form to build yourself. 

(Send coupon below for free 
catalogue). 

INSTROL-PLAYMASTER 
No. 106 STEREO AMPLFIER / TUNER 
R. TV and H,” D*c., 1965) 


KIT OF PARTS. 96.50 

BUILT ANO TESTED . . . . $117.30 




IN5TROL-PLA YMASTER 
No. Ill TUNER 
("Eltct Aust," Oct.. 65) 


KIT OF PARTS . $39 

BUILT AND TESTED. $53 


INTROL-PLAYM ASTER 
UNIT No. 4 STEREO AMPLIFIER 
C R. TV AND H.,” May, 1962) 

KIT OF PARTS. $73 

BUILT AND TESTED $93.80 






























AUG. ’65 

ANNOUNCING NEW COMPLEMENTARY 

SILICON PLANAR EPITAXIAL NPN-PNP 

TRANSITORS. 


SEPT. ’65 

ANNOUNCING SPECIAL CHARACTERISTIC 

SILICON PLANAR TRANSISTORS. 


OCT. ’65 

ANNOUNCING LOW NOISE, HIGH GAIN 

NPN-PNP SILICON PLANAR TRANSISTORS. 


NOV. ’65 

ANNOUNCING SILICON PLANAR MONOLITHIC 

INTEGRATED CIRCUITS. IN EPOXY PACKAGE. 


JAN. ’66 

ANNOUNCING 35-40% PRICE REDUCTIONS 

ON INDUSTRIAL RANGE MICROCIRCUITS 


FEB. ’66 

ANNOUNCING PNP SILICON HIGH PERFORMANCE 

LOW COST GERMANIUM REPLACEMENTS 


MAR. ’66 

ANNOUNCING LINEAR AND ANALOGUE 

INTEGRATED CIRCUITS EX STOCK. 


APR. ’66 

ANNOUNCING FAIRCHILD SILICON PLANAR 

POWER DEVICES. 


MAY ’66 

ANNOUNCING THE OPENING OF FAIRCHILD’S 

NEW $2,000,000 PRODUCTION LABORATORIES 

AT CROYDON, VICTORIA. 


FCNC 6-66 
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IT’S BEEN A 
GREAT YEAR 


Here are some of the important announcements 
that we have made over the past year. If you 
missed any of them, or if you would like further 
information, simply contact us. 


AND YOU HAVEN’T 
SEEN ANYTHING YET. 



IRCHI 

AUSTRALIA PTY. LTD. 


WORLD LEADERS IN THE TECHNOLOGY AND MANUFACTURE OF SILICON SEMI-CONDUCTOR DEVICES. 
420 Mt. Dandenong Rd., Croydon, Victoria. 723 4131. Sydney: 43 1537. Adelaide: 23 1356. 
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World-famous FISH ER 

at thefollowing authorised dealers 


N.s.w. 

Arrow Electronics Pty. Ltd., 

432 Kent Street, Sydney — 29 8580. 

Asdic Stereo Specialists, 

166 Glebe Road, Glebe — 68 1014. 
Broadway Electronics Pty. Ltd. 

32 Glebe Road, Glebe—68 1171. 
Convoy International Pty. Ltd., 

449 Kent Street, Sydney — 29 6475 
Mastersound Sales Pty. Ltd., 

400 Kent Street, Sydney — 29 1527. 
Rose & MacLeod Pty. Ltd . 

330 Pacific Highway. 

Crows Nest—43 2676 

United Radio Distributors Pty Ltd.. 

175 Phillip Street. Sydney—28 3718 

Victor A. & Co.. 

196 Elizabeth Street. 

Sydney—61 2967. 

Albert Wright. 

793 New Canterbury Road, 
Hurlstone Park — 55 2696. 


Victoria 

Recorded Music Salon 
23 Collins Street 
Melbourne—63 6257 

Thomas' Pty. Ltd., 

92 Bourke Street, 
Melbourne —32 1615. 

Hi Ei & Music Centre. 
205 Dorset Road, 
Boroma — 722 1056 

Sheffield's, 

27 Sturt Street. 
Ballarat— 2 5938 

Windsor Hi-Fi Pty. Ltd., 
92 Chapel Street. 
Windsor — 51 6914. 


Queensland 

Brisbane Agencies, 

16 Stanley Street, 

South Brisbane — 4 5466 
A. E. Harrold Pty. Ltd , 

123 125 Charlotte Street. 

Brisbane — 31 3081 
TEL-AIR. 

21 Adelaide Street. Brisbane--2 7656 
Trackson Bros. Pty. Ltd. 

157 Elizabeth Street. 

Brisbane — 2 2804 
Reg Mills. 

314 Old Cleveland Road. 

Coorparoo Junction—97 4762 
Russ Adam Electrical, 

158 Flinders Street. 

Townsville — 5618 


South Australia 

Truscott Electronics. 

62 Hindmarsh Square. 
Adelaide — 23 3024. 


Tasmania 

Homecrafts (Tas), 

Astor House, 199 Collins Street. 
Hobart—2 271 1. 


RCA OF AUSTRALIA PTY. LTD. 

An Associate Company of the Radio Corporation of America. 
SYDNEY • MELBOURNE • BRISBANE • PERTH 



ELAC Record 
Changer 

FISHER Amplifier 

2 FISHER Speaker 
Systems in cabinets 

TOTAL VALUE $600 


RC.206.HPM 


$1,200 WORTH OF PRIZES 

Win a$600 FISHER HI FI STEREO SYSTEM 


Entry forms available at all Record 
Stores and Fisher dealers 

HERE’S WHAT YOU DO! 

Depending on the State in which you live, listen 
to your Macquarie station 


2GB Sydney 
3AW Melbourne 
4BH Brisbane 


5DN Adelaide 
6IX-MD-BY in W.A 

7LA Launceston 


from July 1st to July 29th. 

Tunes from a show will be played throughout 
each day, Monday to Friday during the wholo of 
July. A different show each day! 21 shows will 
be featured altogether. Name as many of the 
Shows you can! Do not name the tunes. 

Every member of your family can enter the 
"RCA Name the Show" Contest and all entries 
may be sent in one envelope! Full details are 
on each entry form. 


L ri 




ELAC Record 
Changer 
in Cabinet. 


Runner-up in 
each State re¬ 
ceives 21 RCA 
original cast 
and soundtrack 
albums-valued 
at $100 ___ 


Listen to your Macquarie station: 2GB/3AW/4BH/5DN/6IX-MD-BY/7LA 

A CONTEST FOR ALL THE FAMILY COMMENCING JULY 1 


GET YOUR ENTRY FORM TO - 
DAY FROM ANY RECORD 
STORE OR FISHER DEALER. 
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The Fisher X-101-C 
60-Watt Stereo Control-Amplifier 

with heavy-duty output circuitry, exclusive hinged cover 
over the less frequently used controls, centre-channel out¬ 
put for optional third speaker, front-panel headphone jack, 
complete phono and tape facilities $296 



The Fisher XP-5 

Ultracompact Free-Piston Loudspeaker 
System 

with 8" low-resonance woofer, 2 \" wide dispersion tweeter, 
2000-cps crossover, clean response down to 38 cps $98 



The Fisher X-100-A 
40-Watt Stereo Control-Amplifier 

With large output transformers, advanced control features, 
front-panel headphone jack, complete phono and tape facil¬ 
ities $240 



The Fisher XP-6 

3-Way Free-Piston Loudspeaker System 

with 10" low-resonance woofer. 5" midrange speaker, ex¬ 
clusive 1;" soft-dome tweeter. 300 and 2500 cps crossovers, 
response 35 cps to beyond range of audibility $152 


Buying stereo? The first thing 
iiil x.u y° u need is free 

!III* \ m 

■FISHER 

HANDBOOK 


A 8ASIC GUIDE to HIGH FIDELITY AND STEREO 


r 

i 
i 

i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 



ENTIRELY NEW. REVISED AND ENLARGED EDITION 


$2 


Free! 
Value! 76 


pages! 


Fill out and mail this coupon for your complimentary copy of 
The New Fisher Handbook, available to readers of this maga¬ 
zine without charge or obligation. Whether or not you know 
a great deal about high fidelity and stereo, you will find this 
comprehensive 76-page reference guide and idea book a 
valuable aid in making buying decisions—the first thing you 
need before investing in expensive equipment! Detailed 
information on all Fisher components is included. 


To RCA OF AUSTRALIA PTY. LTD. 


SYDNEY: 221 Elizabeth St. 
MELBOURNE: 2 Stephenson St., 
BRISBANE: 173 Ann St. 

PERTH: 280 Stirling St. 


Richmond 


Return to 
your nearest 
RCA distributor 


NAME 


ADDRESS 
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' RC.187.FPM. 
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32,000 Lines to the Inch in — 


DIFFRACTION GRATINGS 


Thirty-two thousand lines to the inch — not Super TV of the 21st 
century but a diffraction grating used for splitting light into its com¬ 
ponent colours! Although one of the most venerable of all optical 
instruments, the diffraction grating has proved perhaps the most 
tantalizingly hard, device to make. And you will see why when I lay 
down some of the necessary specifications for a good grating. The 
ultra-precision demanded in this micro-inch engineering is probably 
as demanding as any challenge to human ingenuity. The “club” of 
those who have made successful ruling engines is exclusive indeed! 


By C. K. Coogan, M.Sc., Ph.D. 


Figure 10: The C.S.I.R.O. dif- 
fraction grating ruling engine 
in the Division of Chemical 
Physics, Clayton, Victoria. The 
engine is housed within a temp¬ 
erature controlled shell when 
in use. The massive concrete 
base is set on a special vibra¬ 
tion-free floor . 


Australia has had an interesting and 
important part to play in the history of 
diffraction gratings. In recent years 
Techtron. an Australian optical instru¬ 
ment firm, has begun manufacturing and 
marketing, both here and abroad, an 
Australian-made monochomator incor¬ 
porating a diffraction grating. The manu¬ 
facture of the gratings, *and indeed the 
monochromator, has developed out of 


Figure 7b: Gray¬ 
son's ruling en¬ 
gine as it is to¬ 
day, after several 
modifications. 


work done at the C.S.I.R.O. Division of 
Chemical Physics, formerly located at 
Fishermen’s Bend, but now housed in 
the new David Rivett Laboratory at 
Clayton, beside the Monash University. 

Perhaps our story should start with 
the principles of diffraction, before pick¬ 
ing up the threads of Australia’s con¬ 
tributions to the art. 

Sir Isaac Newton is best known as 
the discoverer of the principles of 
gravity, but he is also the father of 
modern optics. Ever since he laid the 
basis of the science of spectroscopy by 
observing that white light is spilt into 
component colours by a prism, the 
battle has been “on” to discover better 
means of separating a light beam into its 
component wavelengths. 

The classical means is a prism, which 
depends upon optical “dispersion,” or 
the difference in refractive index for dif¬ 
ferent wavelengths of light, so that light 
of differing wavelengths is bent by dif¬ 
ferent amounts by a prism. 

There are a number of reasons why 
a prism is not in general ideal, a not¬ 
able one being the growing scarcity of 
very high quality optical quartz crystals 
which are used in high-grade instru¬ 
ments. In theory, diffraction gratings 
offer an alternative with a lot of ad¬ 
vantages; in practice there are a num¬ 
ber of difficulties in making gratings. 

The diffraction grating depends upon 
two principles — diffraction and inter¬ 
ference. Let us consider the basic nature 
of light first. It is one of the funda¬ 
mental paradoxes of physics that light 
appears to have the character of a par¬ 
ticle (called a photon) and also of a 
wave. Some experiments can best be de¬ 
scribed by the “photon” approach (such 
as the photo-electric effect) and some by 
the wave picture (such as interference); 
actually we must hold both pictures of 
light in order to have an adequate point 
of view. 

For the explanation of how diffrac- 


Figure 7 a: The gas-powered 

engine used to drive Grayson's 
original ruling engine. (Photo¬ 
graphs by courtesy of G. Bell, 
C.S.I.R.O. National Standard 
Laboratory, Sydney). 
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tion gratings work it is best to consider 
light as being the same kind of electro¬ 
magnetic wave as the radio wave, which 
is represented diagiamatically in figure 

1. As the light ray travels along a 
straight line at a velocity c. the electric 
field associated with it varies in a sinu¬ 
soidal fashion, as shown in the diagram, 
the distance between successive maxima 
or minima being usually denoted by 
lambda, the wavelength. 

When two beams of light of the same 
wavelength and the same phase are 
super-imposed their effects is additive 
(figure la) but, if half a wavelength out 
of phase, they tend to annul one an¬ 
other. If the two beams are of equal 
intensity they annul one another exactly 
(figure lb). These effects of reinforce¬ 
ment and annulment we call “interfer¬ 
ence.” 

Diffraction is an effect which takes 
place when a light wave hits objects of 
dimension of the same order as the 
wavelength of the light. In this case new 
light waves are radiated in all direc¬ 
tions as if they originated at the small 
object, as shown in figure 2. 

If one draws a line through all the 
points at which the outgoing rays are in 
phase, the line is a circle. It is very 
easy to see this kind of effect when 
waves in a pond hit small objects; the 
same kind of secondarv wave radiate 
from the objects as in figure 2. If 
we draw a set of concentric circles 
through the positions at which the 
secondary light wave reaches its 
maxima, these are just one wavelength 
apart. 

Now consider in figure 3 a diffraction 
grating which is a row of very closely 
and uniformly spaced “objects” on a sur¬ 
face, each of which re-radiates light us 
did the single diffraction object of figure 

2 . 

Assume that an incoming, beam of 
light of wavelength (lambda) strikes the 
grating at normal incidence, so that all 
incoming rays ure of the same phase 
at the surface of the grating. It follows 
that all the outgoing subsidiary waves 
will be of the same phase at the surface 
of the grating, and we will assume for 
simplicity that the electric field of the 
wave is a maximum at the grating. Thus 
the next maximum will occur at exactly 
one wavelength from the grating. 

As these subsidiary waves from ad¬ 
jacent objects travel out from the grat¬ 
ing their electric fields are super-impos¬ 
ed and interference takes place. The 
waves reinforce one another in direc¬ 
tions in which they are all exactly in 
phase, or out of phase by an exact mul¬ 
tiple of one wavelength. 

All the subsidiary waves reinforce one 
another in a direction normal to the dif¬ 
fraction grating, i.e., they are reflected 
along the path of the incoming wave. 
But there are other directions of re-in- 
forcement, such as that for which the 
maximum at the surface of the grating 
at one diffraction object is in phase 
with the first maximum out from the 
grating due to its next door neighbour 
as in figure 4. If the distance between 
grating lines is b, and the angle between 
the outgoing reinforced beam and the 
normal to the grating is theta, then 

sin 9 = 7^./ b.(1) 

More generally, there can be rein¬ 
forcement between the maximum at the 
grating and the Nth maximum out from 




Distance Distance 

Figure 1: (Right): two light waves, of the same phase, travelling along 
the same path reinforce one another to form a more intense beam . 
(Left): two light waves, of opposite phase and equal amplitude, travel¬ 
ling along the same path annul one another. 


Figure 2: A light wave striking 
an object of dimensions of the 
same order as the wavelength is 
diffracted to spread out in all 
directions as if it originated from 
the object. Successive maxima of 
electric field are shown as con¬ 
centric circles, spaced one wave¬ 
length apart . 



I 



Figure 3: A diffraction grating consisting of a row of objects regularly 
spaced distance “b” apart, which diffract an oncoming light-wave. Suc¬ 
cessive maxima from the same object are shown as in figure 2. 1 he 

direction in which these maxima reinforce one another are shown, for 
the zero, first, and second-order beams. 


Figure 4: The direction in which 
the first order diffraction beam 
travels, as in figure 3, is seen by 
taking two neighbouring diffrac¬ 
tion objects from figure 3. 

__ b 
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The 
range 
of world 
famous 
Tannoy 
dual concentric 
loudspeakers. 


The “Monitor” series dual concentric 
loudspeakers are the culmination of over 
30 years’ continuous research and incor¬ 
porate many unique features including the 
revolutionary patented Tannoy magnetic 
shunt (possibly the greatest advance in 
loudspeaker magnet design over the past 
10 years) giving a useful flux increase of 
up to 20%. This results in smoother 
response, better damping, improved tran¬ 
sient response and higher efficiency. 



Distributed through 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

554 PARRAMATTA ROAD, ASH FIELD. 71 0791 


167 Queen Street, Melbourne. 67 9161 • 70 Merivale Street, Brisbane. 4 1631 
Cnr. Darby and King Streets, Newcastle. 2 5166 • Cnr. William and Newcastle 
Streets, Perth. 28 3425-6 

42 Frederick Street, Launceston. 2 1804 • 123 Murray Street, Hobart. 3 3836-7 


the grating of its next door neighbour, 
so that 

sin « N = N X/b .(2) 

This resultant reinforced beam is 
called an Nth order diffraction maxi¬ 
mum, and the special case of N equals 
0, or the ray reflected along the path of 
the incoming beam is called the zero-th 
order diffraction. 

When there are very many grating 
lines, and the spacing b is of the same 
order as the wavelength, complicated 
mathematics shows that essentially com¬ 
plete annulment of light takes place in 
directions differing from the maxima, 
and measurable light intensities only 
occur in the directions given by equation 
2. The direction of the maxima in the 
diffracted beam is also seen from equa¬ 
tion 2 to depend upon the wavelength 
of the incoming light, and so different 
wavelengths (or different colours) are 
diffracted with maxima in different 
directions. 

Now we are in a position to see how 
white light can be spread out by a dif¬ 
fraction grating into a series of spectra, 
one in each order of diffraction. As 
equation 2 indicates, red light being a 
longer wavelength will be “bent” through 
a larger angle than blue light in each 
order, whereas with a prism the reverse 
is true. 

The cover photograph shows a set of 
spectra produced by a diffraction grat¬ 
ing ruled in the CSIRO Division of 
Chemical Physics at th e new Clayton 
laboratory. We’ll discuss some of the 
finer points of this photograph later. 

The earliest and relatively crude dif¬ 
fraction grating seems to have been pro¬ 
duced by Rittenhouse in 1785, who 
ruled 53 slits in half an inch. In 1823 
Fraunhofer ruled 4,000 grooves in half 
an inch, which was bettered in 1846 
when Nobert ruled 6,000 grooves in half 
an inch, but kept the details of his 
process secret. 

But the first really respectable grat¬ 
ings, with a performance comparable 
with a prism were made by Rutherford 
about 1870. Rutherford was an Ameri¬ 
can lawyer interested in astronomy as a 
hobby — there is an observatory at 
Columbia University named after him. 
He ruled as many as 35,000 grooves in 
two inches, in a mirror of speculum 
metal. 

Father of the modern diffraction 
grating was H. A. Rowland, in Johns 
Hopkins University in Baltimore who, 
within two years of accepting the chal¬ 
lenge of grating ruling had produced a 
grating of 6 inches ruled width having 
more than 100,000 grooves and a re¬ 
solving power better than a prism. 

Rowland made three ruling engines 
before his death in 1901. In 1904 they 
were damaged by fire (and one wry 
commentator says that they were dam¬ 
aged even more in the repair process!) 
but they are still in use, having been 
put in good condition later. Rowland 
was the father of modern diffraction 
gratings, and his “ghosts” live on (to 
regurgitate an old wisecrack — “Row¬ 
land ghosts” being one particular type 
of “bug” that turns up due to errors in 
grating ruling to plague their users!) 

Rowland’s type of ruling “engine” is 
shown in principle very diagrammatical- 
ly in figure 5. Although other more 
modern machines differ from it, they 
embody the same general principles and 
we will use it to describe some of the 
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difficulties and triumphs of grating 
manufacture. 

In barest essentials, it consists of a 
blank plate B, usually a glass optical flat 
coated with a thin uniform layer of 
aluminium, which a diamond D can 
pass over to emboss a groove in the 
aluminium. The guides DG ensure that 
the diamond travels in a straight line 
when it is moved by the reciprocating 
motion R. The blank B sits on a car¬ 
riage which is on similar guide wavs 
BG, which allow the carriage to move 
along a line at right angles to the lines 


B 


used to define a particular position of 
a component of the instrument. But 
this may be seriously affected by wear 
in a ruling engine. After all, a medium¬ 
sized grating may require the ruling of 
100,000 lines and wear can be consider¬ 
able, unless precautions are taken. 

The design of a modern ruling engine 
takes wear into account; it tries to ren¬ 
der its effects negligible, and to ensure 
that wear will not result in a significant 
change in position of one part relative 
to another. 

Exactly the opposite principle is in- 


DG. 



throughout the ruling process, which 
may take a fortnight! Rowland and the 
Australian, Grayson, made use of the 
very great constancy in temperature in 
the vaults of a large building, just as 
the wine connoisseur does! Should the 
temperature change, there will be a 
gradual increase or decrease in the spac¬ 
ing of lines, again resulting in spreading 
the angle of diffraction for a given 
wavelength. 

Another source of trouble is the 
screw. Among the many errors that can 
occur here are “periodic” errors in the 
screw, so that the inaccuracy is repeated 
in every turn of the screw, or is repeated 
after a larger number of turns. “Drunk¬ 
enness” or lean of the plane of the 
thread with respect to the axis of Jhc 
screw leads to a periodic “bunching” of 
the lines as in figure 6B. Even the fact 
that the 1-inch dia. screw sags under its 
own weight can be an em¬ 
barrassment! If you think 
the screw thread a simple 
thing you should turn to 
Rowland’s article on the 
^ screw in the Encyclopaedia 
Brittanica! 

Rowland was the first to 
satisfactorily overcome the 


Figure 5 (Left): A schematic 
diagram of Rowland’s type of 
ruing engine. An explanation is 
given in the text . 


ruled. A screw S is held at each end 
in bearings E and an indexing gear 
wheel. I, is attached to it. 

After each line is ruled, the diamond 
is raised from the grating. The gear 
wheel I is rotated precisely the same 
small amount for every line, which 
turns the screw S and, via the nut at¬ 
tached to the carriage, moves it along 
a very small distance, whereupon the 
next line can be ruled. 

Perhaps you are saying, “What’s all 
the fuss about? That’s simple enough.” 
But is it? It’s time to bring out the 
specifications and tolerances needed to 
produce a good grating. 

(a) The lines shall all be straight to 
better than a micro-inch (one mil¬ 
lionth of an inch). 

(b) They shall all be parallel so that the 
distance between them d 9 es not vary 
by more than 0.3 micro-inches along 
their length. 

(c) All grooves up to the last shall be 
within 0.3 micro-inch of their cor¬ 
rect positions with respect to the 
first groove even though the last 
groove may have been ruled ten 
days or so after the first. 

(d) The grooves embossed by the dia¬ 

mond shall all be of the same shape, 
width and depth to about one 
micro-inch. Thus no chatter or 
vibration of the diamond can be 
permitted. 

These tolerances are about a thousand 
times more exacting than those used in 
toolmaking, and special techniques are 
involved. There are many things to in¬ 
terfere with the attainment of these 
specifications. We can only list a few 
and the means adopted to combat them. 

In many scientific instruments the 
principles of kinematic design are used, 
which briefly is based on the minimum 
number of mechanical constraints being 





Figure 6: Two 
types of error in 
gratings , (left) a 
“fanned” grating 
due to curvative 
in the guide 
ways BG of fig¬ 
ure 5, and (right) 
periodic bunch¬ 
ing of the lines , 
due to a periodic 
error in the screw 
which determines 
their spacing . 


voked sometimes in ruling engines, that 
of “elastic over-constraint,” or the aver¬ 
aging of position due to a large num¬ 
ber of constraints between parts. 

First the guide ways, SG in figure 5, 
must be extremely straight as a slight 
departure from linearity in the travel 
of the blank can result in the develop¬ 
ment of “fanned” lines, as exaggerated 
in figure 6A. This causes a wider spacing 
of lines at the top of the fan and nar¬ 
rower spacing at the bottom, which re¬ 
sults in a spread of the angle of dif¬ 
fraction of any one wavelength, result¬ 
ing in loss of resolution. The early 
workers did not really overcome this 
one, but the modern machines have dis¬ 
posed of this problem, as guide bars 
straight and parallel to one micro-inch 
can be made. 

Secondly, the temperature of the rul¬ 
ing engine must be maintained very con¬ 
stant, preferably to about 0.01 deg. C 


obstacles involved, and his gratings, 
first produced in 1882, set a very high 
standard. But an Australian, H. J. 
Grayson, was next to make valuable 
contributions to the art. 

Grayson was an interesting person. 
He worked in the University of Mel¬ 
bourne at the turn of the century as a 
gardener in the Botany Department. His 
skill with tools and practical know-how 
soon involved him in making various 
pieces of scientific apparatus for that 
department and it was a small step, 
literally, to the Department of Natural 
Philosophy, right next door, which 
also needed Grayson’s skill as an in¬ 
strument maker. 

He first tried his hand in 1895 at 
ruling as many as 120,000 lines per 
inch as test pieces for microscope objec¬ 
tives, using a unique ruling device of 
ingenious design. Although the rulings 
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LEA IK 

t radii tonally the fines l! 

Wherever you go in musical or audio circles, the equipment on which the greatest praise is lavished is invariably LEAK. 
From the release of the famous "Point One” series by the LEAK organization in 1945, constant research has resulted in 
universal professional acceptance of LEAK amplifiers and speaker systems. Communications laboratories all over the world 
use and specify LEAK amplifiers. . . recording studios, radio and TV stations everywhere specify LEAK equipment. Domestic 
high fidelity systems manufactured by the LEAK organization are the best investment for the discerning music lover. 






LEAK “STEREO 30“ 
SOLID STATE 
STEREO AMPLIFIER 



This versatile stereophonic amplifier is one of 
the most popular LEAK products — it’s small 
in size, light in weight — but the performance 
is outstanding. Nothing can be added to the 
circuitry to improve the “Stereo 30” — here is 
studio quality sound reproduction for the 
discriminating music lover. Output is 10 watts 
per channel (IHFM rating) into a 15 ohm load. 
Magnetic pick-up sensitivity is 3.5 mV. 





The latest domestic valve amplifier of the 
acknowledged “Point One” series, this particular 
model has been widely accepted on all U.K. 
and overseas markets. The workmanship and 
finish are excellent — and standards of 
performance leave nothing to be desired. 

Total output — 20 watts. R.M.S. 


WWiMiniMiH mi uwn i m u *hwum i i m m umumi* m i > h i 


LEAK 

“VARISLOPE 2 STEREO“ 
PRE-AMPLIFIER 



Used with either the “Stereo 20” or the 
“Stereo 60”, the “Varislope 2 Stereo” pre¬ 
amplifier provides simple and effective control 
of selection, treble, bass, slope and top-cut 
filters ... and incorporates a balance control, 
tape monitor switch and rumble filter. Total 
harmonic distortion of this unique pre-amplifier 
is less than 0.01% for 125 mV output which 
will load any LEAK power amplifier. Provision 
is made for all stereo pick-ups, tape head, 
tuner, microphone and tape amplifier. The unit 
is attractively styled to match any furniture 
and is easily installed. 





Australian National Distributors 


INTERSTATE REPRESENTATIVES: 

N.S.W. : Audio Engineers Ply. Ltd , 342-344 Kent Street. Sydney. Tei. 29 6731 
S.A.: Eilco Sales Ply. Lid.. 7-9 Osmond Terrace. Norwood. S.A Tel. 63 4844 
0 land: Sydney G. Hughes. 154-158 Arthur Si.. New Farm. Brisbane. Tel 58 1014 
W.A : Alhol M. Hill. 613-615 Wellington Sireet. Perth Tel. 21 7861 
Tas.: K. W McCulloch Piv Ltd., 109 York Street. Launceston Tel. 2 5322 
ACT : Australian Physical Laboratories. P.0 Box 225. Canberra City 
Tel. 4 3010 (Mr. J E. Hov.-e) 

N T : Pfitzner s Music House. Smith Street. Darwm Tel. 380 i 


Head Office: 28 Elizabeth Street, Melbourne, Vic. 
Tel. 63 8211, 63 8166 

Sydney Office: 26 Ridge Street, North Sydney, N.S.W. 
Tel. 92 3890 


LEAK 

“STEREO 60” 
POWER AMPLIFIER 

Considerably more powerful than 
the “Stereo 20”, the “Stereo 60” 
is ideal for use in smalt halls, 
schools and churches — and for 
theatres seating up to 1,000 people. 
Total output — 60 watts. R.M.S. 


LEAK SANDWICH Mk. II 
SPEAKER SYSTEM 

The new Mk. II LEAK Sandwich speaker system 
is the only compact speaker system offering 
substantially linear frequency response. 

Although the total frequency response is from 
less than 30 c/s to over 20,000 c/s, between 
50 c/s and 15,000 c/s the overall response is 
substantially linear, varying only plus or 
minus 2 db! No other similarly sized system 
can match this incredible LEAK performance. 
With high-quality signal input musical repro¬ 
duction is completely free of coloration. A wide 
range of mahogany, teak and walnut finishes are 
available. Hear the Mk. II LEAK Sandwich soon! 
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were closely spaced they did not demand 
such exacting standards as a grating. 

The lure and the challenge of ruling 
good diffraction gratings soon captivated 
him, and he built a ruling engine of the 
more conventional kind. His first efforts 
were being produced by 1910. 

Like most makers of diffraction grat¬ 
ings, he was discontented with his early 
efforts and struggled to attain better 
results. His ruling engine was ultimate¬ 
ly housed in the vaults of the great 
hall of the university, Wilson Hall 
(which was destroyed by fire in 1952). 
There he produced some of the finest 
gratings ever made up to that time, with 
the help of his friend, W. Stone, who 
was chief engineer of the Victorian Rail¬ 
ways Department. The project was 
strongly supported by Professor T. R. 
Lyle, who encouraged Grayson and par¬ 
ticipated in discussions on the design of 
the engine. 

Conscious of the frequent failures of 
the electric power supply, and unable to 
afford a large bank of storage batteries, 
Grayson used a hot-air engine, driven 
by a gas flame, to turn his ruling en¬ 
gine, so that, once a ruling had com¬ 
menced. it would continue uninterrupted 
until the end. 

After the death of Grayson, Stone 


is rotated, the diamond cuts a thread 
on the other end of the cylinder as in 
figure 8. 

The special Merton nut has three 
pads of cork or pith, which press on 
many threads of the conventional screw 
thread, and fix the position of the nut 
as an average of the position of the 
many threads against which they bear. 
Thus many of the errors in cutting the 
first thread are averaged out and the 
diamond cuts a very much better thread. 

The cylindrical thread is turned into 
a plane grating by coating it with plas¬ 
tic. The plastic is then cut parallel to 
the axis of cylinder and “unwrapped” 
from the cylinder so that we now have 
a thin film of plastic with the imprint 


of a battleaxe, i.e. the intersection of 
two conical surfaces. This is done by 
polishing the diamond on a metal lap 
impregnated with diamond dust on an 
automatic machine, which eliminates the 
vibrations of normal bearings bv using 
bearings “lubricated” by compressed 
air. 

The shape of the groove embossed 
in the aluminium coating on the glass 
plate is not exactly the same as that 
of the diamond, as the aluminium is 
plastic and “flows” under the diamond. 

But the greatest importance attaches 
to the mechanical design of the 
machine. Lapping of components re- 


Figure 8 (right): 
Cutting a diffraction 
grating by the Mer¬ 
ton process. 



Pitch 

Aluminium r 8K» -32400/inch 



himself, being by now thoroughly bitten print to an optical flat with a film of 
by the bug, turned out gratings on the gelatine on it. 

Grayson machine and published a num- Unfortunately, this very ingenious 
ber of papers in scientific journals on process does not result in the best grat- 
improvements on it. One of these, the ings, mainly due to difficulties in “un- 
“zero-lead screw,” has been employed in wrapping” the plastic and placing it on 
a number of ruling engines since then, the glass flat without distortion. The 
This is essentially a set of annular gratings produced, however, are suitable 
grooves, looking at a casual glance like for infra-red use, as here the ruling 
a screw thread, held in a similar “nut,” errors are not so important. A number 
acting as end bearings for the lead screw, of these gratings was produced at 
Later, the Grayson machine was used Fishermen’s Bend. In the course of this 
by Mr Zeus Merfield, a Melbourne in- work, Mr Davies developed methods, 
strument maker, and now it can be now patented by C.S.I.R.O., of produc- 
found in the C.S.I.R.O.’s National Stan- ing super parallel metal cylinders by 
dards Laboratory, in the grounds of the lapping, with diameters constant to better 
University of Sydney. A photograph of than one-millionth of an inch and sides 
the Grayson engine is shown in figure 7. straight and parallel to the same toler- 
In the mid-fifties, C.S.I.R.O. joined ance. 
the fray and Mr D. Davies, of the Divi- Mr Davies and his colleague, Mr G. 
sion of Chemical Physics, began making Stiff, then turned to conventional grat- 
gratings by the Merton process. The ing ruling and added their own ingeni- 
Merton grating, named after its inventor, ous improvements. They commenced 
Sir Thomas Merton, was an attempt to construction of a 7in capacity engine 
simplify the procedures in grating rul- in March, 1958. This machine has been 
ing and consisted in cutting a very fine producing high-quality gratings since 
and accurate screw thread on the sur- January, 1960. 

face of a cylinder. One important contribution has been 

First, a conventional thread, as accur- in the region of the diamond. By 
ate as possible, is cut in a lathe on properly shaping the diamond’s cutting 
one end of a carefully prepared metal edge, the shape of the grooves in the 
cylinder. Then a special nut is placed grating can be controlled much better, 
on this thread to w'hich a diamond stylus The cutting edge is made to represent 
is attached so that, when the cylinder a miniature version of the cutting edge 


Figure 9 (left): The “blaze” 
or shape of the ruled line 
of a grating determines the 
order of the diffraction 
spectrum which will con¬ 
tain the most intensity. 
About 70% of the light 
can be channelled into one 
chosen order by proper 
control of line profile . 

duces errors to the order of three micro 
inches. Features designed into the 
machine cancel or reduce the remaining 
errors. For instance, it is possible to 
arrange for a bent screw which sags 
badly under its own weight (as much as 
1 x 10" 4 in) and which is mounted on 
eccentric bearings, to advance the blank 
by steps free of error. Gears can be 
used so that their errors do not appear 
in the ruling. 

By the use of suitable design and 
materials, wear can be slow and uniform 
so that components continue to give 
precise guidance, e.g., in the C.S.I.R.O. 
engine there has been no measurable 
erroj in groove straightness (five-tenths 
of a micro-inch is detectable), after 
approximately 17 million strokes of the 
ruling carriage! The screw thread was 
lapped for no less than five months to 
reduce its errors to less than one micro¬ 
inch. 

The point of controlling the groove 
shape, or “blaze,” shown in figure 9, 
of the grating is that this determines 
the intensity of the light diffracted in 
different directions. 

The ideal is to put out all of the dif¬ 
fracted light in one order of diffraction, 
so that none is wasted in unwanted 
orders. In practice, the gratings pro¬ 
duced by the C.S.I.R.O. give out about 
70 per cent of their total diffracted light 
in the required order, usually the first 
or the second. As the cover photograph 
shows, the first order spectrum, on the 
left of the zero-order, is the most in¬ 
tense for that particular grating. 

The groove shape required is a kind 
(Continued on Page 14) 
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of factory roof sawtooth, the exact 
angles being very closely controlled. The 
C.S.I.R.O. scientists also found that the 
pressure exerted by the diamond and 
the ruling speed were critical factors 
in controlling the “blaze.” Figure 10 
shows the Davies-Stiff ruling engine. 

Another big break-through has been 
in the field of “replication.” Virtually 
no parent gratings are used in instru¬ 
ments these days, but replicas are made 
of them by methods somewhat similar 
to those used for Merton gratings. 

It has been found that a “sandwich’’ 
can be made of a specially prepared 
grating, a “filling” of liquid epoxy plas¬ 
tic and another glass plate. When the 
plastic hardens, the glass plate can be 
stripped off, retaining on its surface a 
perfect impression of the grating. It is 
then aluminised and becomes a grating. 

Formerly, this resulted in a somewhat 
lower-quality grating than the parent, but 
using methods patented by C.S.I.R.O. it 
is now possible to make at least fifth- 
generation replicas. That is, a replica 
is made from the parent and then an¬ 
other is made successively from each 
preceding replica out to the fifth genera¬ 
tion, which are of a quality indistin¬ 
guishable from the original parent. 

This process can be repeated about 
50 times with any parent grating. With 
such a process available, it is possible 
to choose only the best gratings as par¬ 
ents for subsequent replicas. As a good 
diffraction grating may be worth $200 to 
$2,000, a good master may be worth 
$100,000 or about $1 per line! 

The fact that the division had the 
Davies-Stiff engine available enabled an¬ 
other member of the division’s staff, Mr 
J. J. McNeill, to design a grating mono¬ 
chromator to the specific requirements of 
the technique of atomic absorption spec¬ 
troscopy, another of the division’s inno¬ 
vations. (See ELECTRONICS Australia,” 
May, 1966.) 

This monochromator, which has ex¬ 
cellent performance characteristics and is 
substantially independent of environ¬ 
mental interference, is relatively simple 
to manufacture. It forms the basis of 
integrated atomic absorption equipment 
which is made by an Australian firm 
under licence to C.S.I.R.O. The appara¬ 
tus sells well overseas, so that 60 per 
cent of the firm’s output is exported. 

Gratings incorporated in the atomic 
absorption equipment are all checked 
for conformity with a standard which is 
the equal of any comparable commer¬ 
cially available grating in the world. 
It would be fair to say that no gratings 
produced on ruling engines with purely 
mechanical control would be as good as 
those ruled on the Davies-Stiff engine. 

In the past decade, a new technique 
in grating ruling has been introduced 
by Professor George Harrison, of the 
Massachusetts Institute of Technology. 
Harrison has used optical interfero¬ 
meters to control the movement of the 
carriage on which the grating blank is 
mounted; the lineaT advance of the car¬ 
riage as well as its “pitch” and “yaw” 
are measured by the interferometers and 
controlled by suitable servo mechanisms. 
In this way, the residual mechanical 
errors in the engine can be reduced. > 

It is proposed to add this refinement 
to the Davies-Stiff engine, to produce 
large gratings of a quality at least as 
good as anything achieved anywhere. 

I am grateful to my colleagues, Mr 
J. J. McNeill, Mr G. Stiff, Mr G. Bel! 
and Mr F. Lugton for supplying infor¬ 
mation and photographs. ES 
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PHOTOGRAPHING ACOUSTIC STRAIN PATTERNS 

Scientists, can now actually see how a crystal changes at each 
moment as a sound wave passes through it or when it is made to oscil¬ 
late at high frequencies. Dr G. E. Paterson and Mr P. M. Bridenbaugh 
of Bell Telephone Laboratories have devised a way of observing the 
instantaneous strain in the transparent piezoelectric crystal, potassium 
dihydrogen phosphate (KDP). The KDP crystal was sandwiched be¬ 
tween two glass electrodes. While the crystal was vibrating, bursts of 
polarised light, synchronised with the acoustic vibrations, were directed 
through the crystal and focused on to a camera. 

This technique provides an almost continuous picture of the crystal’s 
acoustic strain at intervals as short as a fraction of a microsecond. 
Previous methods of observing acoustic strain, such as sprinkling powder 
on the crystal surface or using X-ray diffraction, did not provide the 
time-resolved patterns or the detail now possible. 

The new technique is useful in the visual analysis of instantaneous 
strain in transparent material, and can help in developing improved 
transducers, filters and frequency control devices. The time-resolved 
acoustic method may also help in understanding the scattering of an 
acoustic beam as it moves through a crystal. 



Schematic diagram of the set-up used in the experiments . 



These photographs, taken at intervals of one microsecond , show how 
the structure of a crystal changed when it was made to oscillate 
by an ultrasonic sound wave of 100KC frequency . 
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WHAT 1$ AN EMQ! 

Many prices cannot be advertised because of 
trade agreements, so we advise you to write for 
an EMQ ... an Enccl Mail Quote. When ask¬ 
ing for prices on amplifiers and tape recorders, 
please specify features required. Combinations 
of any components are possible — simply tell us 
of your requirements. Please supply your FULL 
ADDRESS in BLOCK LETTERS._ 

DECCAKELLY SPEAKERS 

Production has been increased of all Kelly 
speakers to meet ever increasing world wide 
demand. The Kelly Mk. 11 Ribbon Tweeter 
is more popular than ever in Australia at the 
Encel price of only $39. This fine unit is regard¬ 
ed as the most advanced domestic HF speaker 
available in the world. The new Kelly Acoustic 
lens may be fitted to the Mk. II Ribbon Tweeter 
to give optimum dispersion of higher audio fre¬ 
quencies. Made of high density plastic, Encel 
price is $10. Decca-Kclly have also released 
a new 12in bass speaker, the Mk. V. Basic 
resonance is 25 c/s, total flux is 250.000 max¬ 
wells with a new type magnet assembly. Fre¬ 
quency range of the Mk. V is 30-5,000 c/s, but 
crossover frequency is 2,500 c/s. Power rating is 
35 watts — use being made of a new laminated 
former with the voice coil actually embedded 
in polyester resin, allowing far greater outputs. 
Transient peaks of 100 watts will not damage 
the assembly. Encel price: $45. Kelly crossover 
at 2500 c/s: $11. 


NEW 15" WOOFER SPEAKER (Mk. VII) 

This new Kelly speaker is rated at 50 watts— 
cone resonance is 20 c/s. Frequency responce 
is 30-5.000 c/s—total flux 350,000 maxwells. 
Recommended crossover frequency is 2,500 c/s. 
The Mk. VII uses a laminated aluminium 
former with the voice coil embedded in 
polyester resin—the metal core acts as a heat 
sink allowing larger power outputs than 
normal. Encel price $53 (£27/10/). (Guitar 
models also available). 

KELLY CROSSOVER NETWORKS 
2500 c/s $11 (£5/10/). 


HAND FINISHED "SONICS" 

SPEAKER SYSTEMS 

We are not prepared to state that •‘SONICS ,, 
speaker systems are the best in the world — 
but they do offer extremely good value to the 
budget conscious music lover. Several models 
are now on display at Encel Stereo Centres — 
and the sound quality compares favourably with 
speaker systems costing twice as much. Cabinets 
are hand finished in selected deep walnut 
veneers. Encel prices arc: Model AS 302 
“Slimline” with a 12in bass speaker and horn 
type tweeter $47 (£23/10/), AS-60 2 speaker 

system $23 (£12/10/), AS-61 5 speaker system 
with four 6Viin speakers and a 2Viin tweeter 
$37 (£18/10/). Other models are also avail¬ 
able. Write for specifications — or better still 
come to your nearest Encel Stereo Centre and 
hear “Sonics” for yourself! 


LUXOR TAPE RECORDERS 

Another appointment! Encel Electronics has 
been appointed Australian Distributor for 
LUXOR products. A completely new LUXOR 
tape recorder, the model MP464, will toon be 
available in all Enccl Stereo Centres. Precision 
built in Sweden, the performance of this new 
recorder must be heard to be appreciated. 
Features include: 4 tracks, frequency response of 
50-19.000 c/s at 7V4 ips, three speeds, many 
control facilities, accepts up to 7in spools, micro¬ 
phone input sens, is 7 mV for mono or stereo 
microphones, pick-up sens, is 100 mV, radio 
input sens. is. 50 mV. Write to us for com¬ 
plete specifications and prices. 


THE NEW DECCA KEllY KARDIOID ENCLOSURE 

Recently the all new Dccca-Kelly Kardioid 
speaker enclosure was released in the United 
Kingdom. Featuring a new Model DK1 12in 
bass unit with a Kelly Mk. II Ribbon Tweeter, 
the Acoustic Lens is also incorporated to im¬ 
prove HF dispersion. The upper limits of sound 
reproduction of the new enclosure are in the 
35 Kc/s region. Cabinets are in hand finished 
teak. Write for specifications and prices. 


KEF SPEAKERS 


The new KEF ••CcIeste ,, with the improved 
“Super-tweeter” is now in stock. HF per¬ 
formance is considerably improved with this 
new tweeter. 

Write for an EMQ or call at your nearest 
Encel Stereo Centre for a demonstration. 


NEW SYDNEY STORE NOW OPEN! 

Encel Electronics’ Sydney store is now open 
. . . conveniently situated on the Ground 
Floor 2SM Building, 257 Clarence Street. 
(Tel. No.: 29-5160). Here is a veritable 
Aladdin’s Cave of audio equipment, tape re¬ 
corders, etc. . . . including many exclusive 
Enccl lines not available elsewhere in Sydney. 


TOP VALUE COMPLETE STEREO SYSTEM 

PLANET — MG1504 stereo amplifier. Lab- 
craft 643 turntable with B and O magnetic 
stereo diamond cartridge, two Wharfedale 8in 
RS/DD wide range speakers. $128.00. 


FILM INDUSTRIES MICROPHONES 

Encel Electronics Pty. Ltd., has been appointed 
Australian Distributors of Film Industries micro¬ 
phones. These well known products are supplied 
as standard equipment with high quality 
recorders such as Vortcxion and Fcrrograph. A 
complete range will soon be available to the 
Australian recording enthusiast. The type M8 
Ribbon microphone has a frequency response 
of 35-13,000 c/s plus or minus 3 db . . . a 
recent review says . . . “The Film Industries 
M8a ribbon microphone has a most attractive 
appearance coupled with a performance, which, 
in many respects, can stand comparison with the 
best designs at three or four times its price.” 
Write to us now for details and an EMQ. 


FISHER AMPLIFIERS 


A complete range of Fisher amplifiers is avail¬ 
able. Write for EMQ’s (Encel Mail Quotes) or 
trade-in valuations on your old eqiupment. 


TAPE DECKS 

The Grundig TM 45 deck (as used in the TK46 
recorder which sells for $480) is now selling 
at $171. Normal retail is $241.50. Also in 
stock — Sony TC250a and Collaro. Write for 
EMQ’s. 


UNIQUE ENCEL STEREO SYSTEM WITH 5 
SPEAKER ENCLOSURES 

If you wish to purchase a complete stereo 
system at budget rates, this outstanding offer 
must interest "you. Included are the Star SA30 
stereo amplifier—10 watts RMS each channel, 
Labcraft 643 turntable with B and O stereo dia¬ 
mond magnetic cartridge, two “Sonics” 5 speaker 
systems with oiled walnut or teak cabinets. Each 
system employs four 6Viin speakers, and one 
2Vain tweeter $193. (The new Enccl CSM-40 
stereo amplifier may be used with this unit . . . 
if you prefer it, add $26.) 


ACOUSTECH. AMPLIFIERS 

Encel Electronics has been appointed Australian 
Distributor of these famous American amplifiers. 
Many leading reviewers use Acoustech equip¬ 
ment for personal listening . . . and the new 
solid state Acoustech units are outstanding. The 
first shipment sold out quickly — please write 
for prices and specifications — or call at either 
Sydney or Melbourne Enccl Stereo Centres. 


CAMERAS AND PROJECTORS 

A wide range of photographic equipment — 
cameras, projectors, etc. — is now in stock. 
Leading manufacturers from the Continent and 
Japan are represented — most popular makes are 
available. All equipment is BRAND NEW 
and guaranteed. Ask for quotes on the photo¬ 
graphic equipment you need. Sorry — we can¬ 
not give telephone quotations — trade associa¬ 
tions frown on this practice. 


TAPE RECORDERS 

Although our range of tape recorders is ex¬ 
tremely wide. Encel prices are wider still — 
starting at $37. Advertising prices is forbidden 
by trade associations — but Enccl Electronics 
sales are at an all time high! Stock now in¬ 
cludes: Revox G36, two and four track — 
Tandberg 64 and 74B — Bco-Cord 2000 and 
1500 — Akai M8, X4, 355, 1700 — Sony 500a, 
200, 357/4, etc. — National 703S. 705, 755S. etc. 
— All Philips new models — Ferguson — 
Truvox — Grundig — and many more. You’ll 
save more at Encel Electronics! 


ROUND FAX 150 STEREO AMPLIFIER 

This popular stereo amplifier incorporates a 
built-in AM and FM Multiplex. Write for an 
F.MQ and specifications. 


ENCEL WAREHOUSE STOCKS INCLUDE 
SPEAKERS 

Celestion, Kelly, KEF, Wharfedale, Leak, 


Philips, etc. 


AMPLIFIERS 


Acoustech, Encel. Lux, Leak, Roland, 
Planet, Pioneer, etc. 

DICTATING MACHINES 

Philips 3582 Slenorelte LWE Olympia. 

TONE ARMS AND CARTRIDGES 

Nikka, Micro, All-Balance, Ortofon, J.H., 
Pritchard, etc. 

TURNTABLES 

Orpheus, Labcraft, Garrard, P.E., Lenco, 
Thorens, J.H., Dual, etc. 


MICRO TONE ARMS AND CARTRIDGES 

Encel Electronics now stock MICRO arms, 
Model MA-77 and the Micro M-1007 magnetic 
and SC-301 ceramic cartridges. Write for prices 
and specifications. 


EXCLUSIVE ENCEL 
OFFERS FOR JULY 


| Leak Stereo 30 amplifier, Orpheus Silex 
1 • turntable. ADC-40 tone arm, ADC- 


4E cartridge, two 
CX 2012 co-axial 
Price . 


arm, 

Celestion 
speakers 


$438 


Pioneer SMB-161 stereophonic amplifier 

*"• with AM/AM/SW tuners, Labcraft 643 

turntable with B and O stereo dia- A d ft fk 
mond magnetic cartridge, two Wharfe- \ | 
dale 8in RS/DD speakers. Price 
3 Sansui Stereophonic amplifier with AM/- 

FM/SW tuners, Orpheus Silex turntable. 
Ortofon SMG 212 tone arm, Ortofon 
SPU-GT-E cartridge, two Celestion \KSN 

CX1512 speakers. Price . *?**•*** 

A The new Enccl X1212 or the Star SA30 
stereo amplifier, Labcraft 605 turntable, 
J.H. tone arm, ADC 770 stereo diamond mag¬ 
netic cartridge, two twin-cone lOin Wharfedale 
RS/DD speakers. (lOin Richard Allen 
speakers at the same price. Aid 11 } 

(With the new Enccl CSM-40 stereo \ 1 # 

amplifier. Price $212. T 1 w ■ 

C Roland FAX 150 stereophonic amplifier 
with AM/FM Multiplex, Dual 1009 turn¬ 
table, ADC-770 cartridge, two lOin 
Wharfedale RS/DD speakers. 

Price. 

g Mullard 6GW8 4 watt per channel stereo 
amplifier Labcraft 643 turntable with stereo 
diamond cartridge, two 8in Wharfe- A4 
dale speakers. An ideal budget \||l| 

system. Price. T 1 1 w 

*7 Orpheus Silex turntable, Pritchard tone arm, 
'•ADC-10 E cartridge. Price .. . 

8 Two Wharfedale Linton speaker systems. 

• Labcraft 605 turntable. All Balanced 
or the new Nikka tone arm 
and ADC 770 cartridge 

Price .. 

* Make up your own combinations and ask for 
an EMQ! 


uuy Turn- 

$228 


naiancea 

$217 


EARLY ENCEL SPECIALS AVAIUBLE 

The special offers made from time to time 
by Enccl Electronics in “Electronics Australia” 
(Page 15) arc often available for some months. 
In many cases, the prices quoted are still ap¬ 
plicable. Please check with us! 


SPEEDY MAIL ORDER SERVICE 

When ordering, please give your full address 
printed in BLOCK LETTERS. All Encel 
equipment is brand new and fully guaranteed. 
Sales Tax is included in Encel prices. We 
carc-pack and freight anywhere! In Mel¬ 
bourne, a special Enccl Service Centre is 
situated at 2-4 Duke Street. Abbotsford — in 
Sydney service is available through the Enccl 
Centre at 257 Clarence Street. 
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The Endeavour careened be¬ 
side the Endeavour River , after 
being holed on the Barrier Reef. 
This mishap forced Cook to 
jettison six cannon , which still 
lie on the seabed. 

of metal to be in the vicinity of 100 
cubic feet. 

It could also be assumed that, in the 
process of dropping the material 
overboard and in subsequent wave 
action, the body would approach that 
of a horizontal slab. The approximate 
dimensions of the slab would be in the 
order of 2ft thick with horizontal 
dimensions of 5ft and 10ft. This is not 
a very diagnostic feature, however, since 
there would probably be a considerable 
amount of remnant magnetism in the 
iron. The anomaly produced could 
attain just about any shape as a result 
of these remnants and would be a very 
poor indicator of body shape. 

The anomaly obtained at 50ft indi¬ 
cates only about five gammas amplitude. 
This corresponds to a susceptibility, for 


Magnetometers 

Find Many Things 


By BRIAN LENON* and BILL BAVERSTOCK 

At first glance there would appear to be little connection 
between Captain Cook's ship Endeavour and the modern 
magnetometer. But there is a link. As well as locating min¬ 
eral and oil deposits, or detecting foreign objects in food 
cans, this versatile electronic device may well have 
pinpointed valuable historic relics on Australia's Great Bar¬ 
rier Reef, where the Endeavour ran aground. 


Author-navigator Alan Villiers is 
strenuously rejecting any suggestion that 
he use modern navigation methods 
aboard the replica of H.M.S. Endeavour 
when he sails from Britain in 1970. 

But, behind the scenes, an electronics 
instrument may play an important part 
in the venture. It has been used to pin¬ 
point the location of a metal mass on 
the Endeavour Reef, where Captain 
Cook dumped six cannon guns to lighten 
the original Endeavour when she ground¬ 
ed on the coral on June 11, 1770. 

Equipped with an airborne magneto¬ 
meter, a plane flown by Aero Service 
Limited, of Ramsgate, New South Wales, 
last year made a survey of the waters 
of the north Queensland coast. Aero 
Service Limited, a division of Litton 
Industries, California, was performing a 
Shoran controlled airborne magneto¬ 
meter survey over part of the Barrier 
Reef for an international oil company 
with the aim of ascertaining whether the 
shallow waters and reefs conceal reser- 

iiiiiiiimiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiitiiitiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiMiiiiiiHimiii 

♦Vice-President, Aero Service Ltd., 
Ramsgate, N.S.W. 


voirs of oil. By-products of the survey 
are the first modern charts of large sec¬ 
tions of the Barrier Reef channels which 
have been little defined since Matthew 
Flinders charted them 160 years ago. 

Litton became interested in the 
search when one of the Aero Service 
Limited executives from Philadelphia, 
who was holidaying on the reef, heard 
from an old skipper the story of Cook’s 
historic guns lying somewhere among 
the coral. It was realised that Aero 
Service Limited, because of its work in 
aerial oil and mineral exploration, also 
had the capability to find hidden metal 
objects and they were urged to pursue 
the search as a sort of Litton goodwill 
gesture to Australia. 

The survey aircraft, flying at 50ft 
above the water, recorded a distinct 
anomaly at a position approximating that 
given by Captain Cook in his journal as 
the spot where the Endeavour was 
grounded. The intensity and other 
characteristics of the anomaly suggested 
that they could have been caused by 
a mass of metal approximately 20 tons 
in weight, while mathematical calcula¬ 
tions based on average specific gravity 
for iron and brass indicated the volume 


a mass of the type described above, of 
715 x 10"° cgs units. This is not a 
particularly appropriate susceptibility for 
pure iron, but there is no reason to 
suspect that the cannon were originally 
pure iron nor is there any reason to 
doubt that they would be highly weather¬ 
ed and largely altered to oxide (non¬ 
magnetic haemitite). 

Plans are now under way for skin- 
divers to examine the metal mass and 
if, as seems almost certain, it is Cook’s 
guns, they will be brought to the sur¬ 
face and later mounted in the replica 
of the Endeavour. 

The dramatic implications of the 
search for Cook’s guns has directed lay 
attention to the magnetometer—the sen¬ 
sitive instrument that assists in the search 
for oil strata and mineral deposits from 
the air. 

Airborne, the magnetometer has 
greatly broadened the scope of geo¬ 
physical exploration. In the past 20 
years, it has helped man speed the task 
of exploring the earth’s surface for evi¬ 
dence of minerals and oil deposits. Most 
mineral concentrations are commonly 
associated with magnetic materials and 
significent distortions of the earth’s mag¬ 
netic field can identify much of the 
mineral wealth of the world. These dis¬ 
tortions are measurable not only on the 
ground, but thousands of feet above it. 
Thus, the development of the magneto¬ 
meter opened the way to exploration on 
a scale previously undreamed of. 

A magnetometer measures the 
strength or intensity of the earth’s mag¬ 
netic field in a specified direction. Verti¬ 
cal and horizontal magnetometers are 
often used on the ground, but airborne 
magnetometers usually measure the total 


16 


ELECTRONICS Australia , July, 1966 













intensity, i.e. the intensity in the direc¬ 
tion of the total field. The unit of in¬ 
tensity used is the gamma (a force of 
one dyne is exerted on a unit magnetic 
pole in a field of 100,000 gammas). 

The earth’s magnetic field changes 
from place to place and these changes 
can be traced to two main causes. The 
primary cause is that the earth’s mag¬ 
netic field is roughly that of a dipole 
with its axis joining the North and 
South Poles. This main field changes 
from about 60,000 gammas in a verti¬ 
cal direction at the poles to about half 
that intensity in a horizontal direction 
at the Equator. 

It acts on magnetic materials in the 
earth’s crust, inducing a secondary field 
in them so that they act as magnets 
oriented in the same direction as the 
main field. Since rocks probably lose 
their ferromagnetic properties at a depth 
of about 13 miles, where the tempera¬ 
ture rises above the Curie point, the 
secondary field comes from a limited 
volume of material and does not nor¬ 
mally exceed a few thousand gamma 
in size. 

For magnetic surveying, the critical 
point is that the primary field varies 
relatively slowly from place to place 
while the secondary field varies rapidly 
since the magnetometer is much closer 
to its sources. Thus the magnetometer 
supplies information on the distribution 
of magnetic minerals in the earth’s 
crust. 

By far the most important magnetic 
mineral is magnetite. This occurs as an 
accessory mineral in igneous and meta- 
morphic rocks and usually basic rocks 
contain more magnetite than acidic 
rocks. Sediments, with the exception 
of iron formations, are relatively non¬ 
magnetic. This property of rocks to 
become magnetised by an external field 
is described as their susceptibility. Other 
things being equal, the anomaly pro¬ 
duced by a body is directly propor¬ 
tional to the susceptibility and to the 
strength of the inducing field. 

Rocks have a wide range of magnetic 
susceptibilities, and, in round numbers, 
vary from about 100 x 10' a cgs units 
for granite rocks up to 1,000 x 10" 6 , 
or even 10,000 x 10"° for basic rocks. 
When the rocks were formed or meta¬ 
morphosed, they mav have become per¬ 
manently magnetised. The induced mag¬ 
netism is added to this remnant mag¬ 
netism; the two are not necessarily in 
the same direction nor of equivalent in¬ 
tensities. 

An increasing degree of attention is 
now being devoted to permanent mag¬ 
netism, particularly in dealing with vol¬ 
canic and intrusive rocks, where it may 
be strong in a direction markedly dif¬ 
ferent from the particular magnetic field 
of the earth. 

These facts lead to the conclusion 
that the magnetometer can give inform¬ 
ation about the basement rocks, intru- 
sives or lava flows but does not usually 
give any direction information about the 
sediments. 

Whilst many methods of geophysical 
exploration cannot be applied from an 
aircraft, the airborne magnetometer is 
completely free from such limitations. 
It can pick up significant signals that 
pass through thousands of feet of rock, 
hundreds of feet of water and thousands 
of feet of air. 

These regional irregularities, caused 
by magnetic variations in the shape and 
composition of the earth’s mantle and 
upper crusts and disturbances due to 


concentrations of magnetic material 
close to the surface, are what the aerial 
surveyor seeks and the magnetometer 
is the exploration tool. 

This instrument has been used in oil 
and mineral aerial exploration for the 
past 15 years. Though sensitive and 
accurate magnetometers have existed for 
longer than this, they were unsuited for 
aerial use. In the 1930s, an electro-mag¬ 
netic circuit, known as the Fluxgate, 
was adapted to the accurate measure¬ 
ment of magnetic fields. 

The Fluxgate was improved shortly 
after and a method developed for stab¬ 
ilising it against the motions of an air¬ 
craft. Its uses in naval warfare were 
obvious and it became a major instru¬ 
ment in the detection of enemy sub¬ 
marines. Peacetime modifications pro¬ 
duced an instrument which has had 
dramatic success in airborne geophysi¬ 
cal surveys leading to the development 



Scale model of an Endeavour 
cannon. Constructed by Mr C. 
L. Hulme, of Sydney. 


of hitherto undiscovered mineral fields. 

The Fluxgate is the sensing element 
of the magnetometer and consists of a 
pair of parallel coils arranged to pro¬ 
duce voltage when they are placed over 
a magnetic field that has a component 
along their axis. Present versions are 
sensitive to variations of .5 gamma. 

Another type of magnetometer is 
based on the principle of nuclear pre¬ 
cession. 

A coil of wire is wound around a 
bottle of water or other liquid contain¬ 
ing hydrogen nuclei. These protons act 
as spinning magnets. A current pass¬ 
ing through the coil produces a strong 
magnetic field which polarises the nuclei 
bringing them into line with the ap¬ 


plied field. The current is suddenly 
cut off and the nuclei at once begin to 
return to their previous orientation. 

In fact, they precess or spiral about 
the earth’s magnetic field and the fre¬ 
quency of precession is directly propor¬ 
tional to the intensity of the field. By 
measuring this frequency, an absolute 
measurement of the field is obtained; no 
orientation mechanism is required except 
that the polarising field must not be 
parallel to the earth’s field and this is 
not difficult to arrange. 

Both types of magnetometers — the 
proton and Fluxgate—produce records of 
about the same accuracy. Since mag¬ 
netic prospecting is concerned with 
changes of the magnetic field, the fact 
that the proton magnetometer measures 
the absolute value of the field is of 
little importance. 

Recent research into magnetometers 
has produced such exciting new instru¬ 
ments as the Rubidium Vapour Magne¬ 
tometer, Metastable Helium Magneto¬ 
meter, and Cesium Vapour Magneto¬ 
meter. 

Such instruments are capable of 
measuring anomalies in the 100th of a 
gamma range. Successfully developed 
for airborne surveys, they can allow 
much more precise interpretation of 
weak anomalies. There are indications 
that some sedimentary structures pro¬ 
duce magnetic anomalies large enough 
for these magnetometers to detect. If 
this proves true, the airborne magneto¬ 
meter will gain new fields of application. 

At the heart of the Fluxgate Mag¬ 
netometer is a pair of parallel cores 
with high magnetic permeability. Each 
is wound with a coil which drives it 
cyclically to saturation. As the core 
becomes saturated, the inductance of the 
coil is sharply reduced, causing a sharp 
drop in the counter e.m.f. across the 
coil. 

The coils are connected in series op¬ 
position and, if they were identical, there 
would be no difference in their counter 
e.m.f.s. 

However, the current flowing through 
one of them is slightly reduced by a 
shunting resistor so that its core will 
be saturated slightly later than the other. 
The sharp drops in counter e.m.f. will 
occur at slightly different times and the 
difference between them will produce a 



One of the aircraft used by Aero Service Ltd., in the search for Captain 
Cook's cannon. Note the “stinger” extending from the tail, and which 
houses the magnetometer sensing element. 
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Magnetometers- Continued 


series of pulses, one during each half 
cycle. 

This argument is correct if there were 
no external magnetic field. 

The earth’s magnetic field will aid 
the magnetisation on one core on one- 
half cycle making saturation occur earlier 
and will oppose it on the next half cycle, 
delaying saturation. 

Furthermore, since the coils are op¬ 
positely wound, when the earth’s field 
is making saturation occur earlier in 
one coil, it is delaying saturation in the 
other. So, on one half cycle, the pulses 
are brought closer together in time and, 
on the other, they are further separated. 
Thus the pulses are no longer balanced. 

By means of a compensating coil, the 
pulses are continuously balanced and 
the current flowing through this compen¬ 
sating coil measures the earth’s magnetic 
field. 

The measuring element of the mag¬ 
netometer is automatically aligned in the 
direction of the earth’s field by two 
similar elements mounted so that all 
three are mutually perpendicular. These 
two elements orient the platform by 
means of servo-mechanical mechanisms 
which keep them in the position of zero 
magnetic field. 

Early magnetometers were simply 
towed about 100-150 feet behind an air¬ 
craft in a torpedo-shaped bird, but mod¬ 
ern installations are housed in a “Stin- 
ger” behind the plane’s tail. Any inter¬ 
ference caused by generated currents or 
aircraft’s manoeuvres are compensated 
by strategically placed bar magnets. 

The surface of the ocean is never 
still. It moves up and down with the 
tides and waves; likewise the earth’s 
magnetic field is always fluctuating. 

A magnetometer cannot measure the 
difference in the intensity of the field 
from place to place without measuring 
also the change in intensity which has 
occurred when it was moved between 
the two places. In making accurate 
magnetic surveys, the effects of these 
time variations on the field must be 
removed. 

This is particularly important in oil 
exploration since the time variations of 
the magnetic field can amount to tens 
of gammas in a few minutes. The 
changes from day to day or over a 
longer period are easily dealt with 
by repeating observations of the same 
place, but variations which occur in a 
few seconds, minutes or hours, are not 
so easily overcome. 

In the jargon of magnetic surveying, 
these variations are called “diurnal.” 
These are caused by varying electric 
currents flowing high in the sky or 
within the earth itself. To make accur¬ 
ate magnetic surveys in the most eco¬ 
nomical way, the problem of removing 
the effects of time variations of the 
magnetic fields must be faced. 

In ground magnetic surveys, a base 
station magnetometer often is used to 
record the variations which are applied 
as corrections to the field stations. Obser¬ 
vations are also repeated at various sta¬ 
tions in the field. 

In airborne magnetic work, where the 
survey area is often more than 100 miles 
from the base, the variations are usually 
removed by flying control lines across 


the traverses. The lines can then be 
levelled together and the instrument 
drift will also be removed in the pro¬ 
cess. A ground magnetometer is operat¬ 
ed at the base to ensure that no flying is 
done in magnetically disturbed periods. 

Essentially, there are two raw pro¬ 
ducts from an airborne magnetometer 
survey; The magnetometer record in the 
form of continuous profile, and some 
record of the flight path, usually a 35mm 
film. These records are keyed together 
by numbered fiducial marks, which 
have been simultaneously added to 
them. 

Once the flight path has been estab¬ 
lished on the map, the magnetic infor¬ 
mation is then transcribed onto the flight 
path by the fiducial correlation and the 
resultant map is presented as contours 
of total magnetic intensity. 

A magnetic map or profile is in itself 
of no value for exploration. It becomes 
useful only when it has been interpreted 
and used to discover geological structure. 
In the case of the survey over the En¬ 
deavour Reef, the locations of recorded 
anomalies were pinpointed on aerial 
photography of the reefs and then math¬ 
ematical and physical evaluation began. 

In the course of many profiles flown 
over the Endeavour Reefs, a significant 
anomaly was recorded at an altitude of 
50ft. This anomaly was subsequently 
repeated on many flight lines flown in 
different directions over the same point. 
To complete the survey and eliminate 
the possibility of coincidence on this par¬ 
ticular anomaly, the flight lines were 
extended to include the southern edges 
of the reef to cover the area alleged 
to be where the Endeavour ran aground. 
No significant anomalies were recorded. 

Flying was then concentrated back to 
the original anomaly and an additional 
series of tests were flown, consisting of 
varying flight directions and altitudes. 


craft to 100ft above water, the anomaly 
almost disappeared on the magnetometer 
record. Again, at 50ft altitude, missing 
the feature under the water by 50ft dir¬ 
ectionally caused the anomaly to almost 
disappear from the magnetometer record. 

These tests show that whatever is pro¬ 
ducing this anomaly recorded by the 
magnetometer is very localised and con¬ 
fined to a small area. Subsequent use 
of the Fluxgate magnetometer in a boat 
confirmed the existence of a localised 
anomaly over the area indicated by the 
airborne magnetometer record. Proof 
as to the existence of such a mass under 
water, giving rise to such localised ano¬ 
malies, can only be ascertained by skin- 
divers. 

The sensitivity of a ground magneto¬ 
meter was illustrated dramatically in a 
United States cannery recently when an 
employee noticed that a cog in the plant 
had broken a tooth. The tooth could 
not be found and it was thought it may 
have dropped into one of the cans be¬ 
fore sealing. 

The firm’s reputation was too great 
to take a risk; better to scrap the whole 
batch at a loss of several thousands of 
dollars than to send out one defective 
can. 

Just before giving the order to scrap, 
an executive of the canning company 
had a chance conversation with a tech¬ 
nician from Aero Service Corporation. 
The technician said that it may be pos¬ 
sible to locate the can with the broken 
tooth. He offered to try. 

He set up a magnetometer geared to 
a reading for normal cans of food and 
the whole batch was passed under it. 
Only three cans, among many thou¬ 
sands, caused a fluctuation in the read¬ 
ing and these were picked out and open¬ 
ed. One proved to contain a split pin, 
the second a harrpin, and in the third 
was the missing tooth. 

References: 

(a) Airborne magnetometer surveys for 
Petroleum Exploration by M. S. Reford, 
1964. 

(b) “The Airborne Magnetometer,” bv 

Homer Jensen, 1961. H 
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(ELESTION TWEETER! 

If treble response sounds “flat,” add a Celcs- 
tion HF1300 tweeter! Patterned on the well- 
known GEC BSC 1852, frequency response is 

level within plus or minus 2 db from 1,500 
c/s to 13 kc/s and extends well over 15 kc/s. 
Simply connected to any speaker via a capacitor 
supplied free of charge. 

Encel price.$15 

theTewIelestion "DITTON 10" " 

Regarded as one of the most advanced compact 
speaker systems ever to be released, the Celes- 
tion Ditton 10 is available in either teak or 
walnut oiled finishes. Frequency response is 

conservatively quoted at 35-15,000 c/s. See 

the reviews in “Hi-Fi News,” p. 433, Oct., 65; 
ar.U “Gramophone,” p. 41, June, 65. Size of 
the Ditton Is only 124<*in x 6V4in x SViin. 
Encel price . $59. 

STENORETTE DICTATING MACHINES 


Complete with cassette, foot 
control, microphone, reel and 
earphone. Retail $250. Encel 
Price: 


GRUNDIG TAPE DECK SPECIAL 

Brand new TM45 tape decks, 
as used in the Grundig TK46, 
which retails for $480. These 
decks retail at $241.50. EN¬ 
CEL SPECIAL PRICE: 


INTERCOMMUNICATION SYSTEMS 

Several models available. “Eden” 7-station, 
$35.50. “Eden” 4-station, $27.50. “Gem,” 3- 
station. $11.50. “Gem” 2-station, $9.50. Well- 
known “Fountain” systems 7-station, $44.20; 
4-station, $27.10; 2-station, $14.10. 

ENCEL SERVICE DIVISION 

In Melbourne a complete Encel Service Centre 
is maintained . . . situated at 361 Bridge 
Road. Richmond. A staff of seven, including 
four fully trained technicians, assures Encel 
clients of prompt, efficient attention if ever 
necessary. In Sydney service is available 
through the Encel Stereo Centre at 257 Clarence 
Street (Tel. 29-5160). 

"philips masterIange speakers 

All models now available. Minuettc, Minstrel 
and Majestic. Write for EMQ’s. 


AN ENCEL APOLOGY 

Quite unwittingly we’ve done the wrong thing 
. . . for some time Encel Electronics has been 
selling the popular LUX SQ11 stereo amplifier 
and acceptance in Australia has been gratify¬ 
ing. But due to difficulties in communication, 
many other LUX units have not been available 
in Australia. Until Mr Alex Encel was in¬ 
specting the LUX plant recently we were un¬ 
aware of the existence of a vast range of 
technically advanced LUX equipment. LUX 
amplifiers were used in the Olympic Stadium at 
Tokyo (the sound was magnificent) and LUX 
amplifiers arc used by the NHK Broadcasting 
Network. Soon, a new silicon transistor stereo 
amplifier from LUX will be in Encel Stereo 
Centres ... it has a peak power output of 
80 watts (total) and input sensitivities as low 
as 1.8 mV. Magnetic pick-up sens, is 3.5 mV. 
A new type of tone control enables variable 
frequency crossover in both treble and bass; 
every useful and desirable feature has been in¬ 
corporated. Delivery is only a few weeks away 
and Encel price will be under $190 (£95). Other 
LUX models will follow this new LUX product. 

the all new lux solid state stereo 

AMPLIFIER WITH SILICON TRANSISTORS 
AND 80 WATTS PEAK POWER OUTPUT! 


(ELESTION "STUDIO SERIES" SPEAKERS 

Both Celestion co-axial 12in models arc provino 
very popular in Australia . . and the price 
is more than competitive. The Standard Model 
CX1512 has a conservatively quoted frequency 
response of 30.-15,000 c/s and is rated at 15 

watts RMS. The Deluxe Model CX2012 has 
a frequency response conservatively quoted at 

30-18,000 c/s and is rated at 20 watts RMS. 
Both models employ pressure type tweeters 
and feature an electrical cross-over at 4 kc/s. 
See the reviews in “Gramophone,” p. 511, 
April, 65; and "Hi-Fi News,” p. 75, June, 65. 

ENCEL PRICES 

Standard CXI512.$39.50. 

Deluxe CX2012.$59.00 

Cabinet construction details are available on 
request. 


HAMMOND CONDENSER MICROPHONES 

Australian Distributors, Encel Electronics, are 
proud to be associated with these superb pro¬ 
ducts. The first Hammond microphones arrive 
shortly—they’re renowned the world over for 
high performance and rugged construction and 
have been favourably reviewed everywhere. The 
Hammond Stereo Microphone (complete with 
power supply) is expected to cost about $120. 


TOP VALUE STEREO SYSTEM 

Planet MG-1504 stereo amplifier, Labcraft 643 
Turntable with B. and O. magnetic diamond 
cartridge, two Whatfedale Sin RS/DD wide- 
range speakers.$128.00 


A NEW HIGH QUALITY TONE ARM 
AT A LOW, LOW PRICE! 

Here is a new tone arm from Encel Elec¬ 
tronics which will track satisfactorily down to 
y* gram. Precision built and extremely well 
finished, the “Nikka” tone arm features a coun¬ 
ter-balance weight and miniature ball bearings. 
Encel price is only $19. Compare this arm with 
any others anywhere near this price — and 
get better value for your hard-earned dollars! 


BUY YOUR "STEREO 30" NOW! 

Encel trade-in prices on this remarkable LEAK 
amplifier arc at their peak ... so write now 
for an EMQ or a trade-in valuation. 


NEW SYDNEY STOKE NOW OPEN! 

Encel Electronics’ Sydney store is now 
open . . . conveniently situated on the 
Ground Floor, 2SM Building, 257 Clarence 
Street (Tel. No. 29-5160). Here is a 
veritable Aladdin's Cave of audio equip¬ 
ment, tape recorders, etc. . . . including 
many exclusive Encel lines not available 
elsewhere in Sydney. Tel. 29-5160. 


WHAT IS AN EMQ! 

Many prices cannot be advertised, so we ad¬ 
vise you to write for an EMQ — an Encel 
Mail Quote. When asking for prices on tape 
recorders and amplifiers we can supply your 
EMQ more easily if you provide us with an 
idea of the facilities and features required. 
Please give us your full address printed in 
BLOCK LETTERS. 



HEAD OFFICE: 431 BRIDGE RD., RICHMOND, VICTORIA. Tel.: 42 3762 
CITY BRANCH: 18 BOURKE ST., MELBOURNE. Tel.: 32 2672 

SYDNEY BRANCH: 257 CLARENCE ST., SYDNEY. Tel.: 29 5160 ^ 

(Ground Floor, 2SM Building)__ _ 
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SUBSCRIPTION FORM miss 

tc To: MULLARD-AUSTRALIA PTY. LTD. 
uj 35 Clarence St., Sydney, N.S.W., Australia 

Enclosed is my remittance of $1.80. (18/0d) as 
LU subscription for the 1966 issues of Outlook (six 
J copies per annum). 

g NAME. 

0 ADDRESS 

CO 


(0 .STATE. 

D Cheques, postal notes and money orders to be 
made payable to Mullard-Australia Pty. Ltd. 


Mullard-Australia Pty. Ltd. 

35-43 CLARENCE STREET, SYDNEY, NJ.W.. 29 2006 

123 VICTORIA PARADE, C0UIN0W00D, N.5, VIC. 41 6644 

Associated with MULIARD LIMITED, LONDON 


• NEW PRODUCT INFORMATION 

• NEW CIRCUIT DEVELOPMENTS 

• ITEMS OF INTEREST 

TO THE HOME CONSTRUCTOR 

• TECHNICAL AND COMMERCIAL 
ADVICE TO THE SERVICE 
TECHNICIAN AND THE RETAILER 

These features and more are contained in each 
volume of Mullard Outlook, so keep up-to-date with 
the latest developments and forward your sub¬ 
scription, together with the coupon below. 


M186 
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Australian Team Sees 
The Job Through 

Working under unbelievably difficult conditions, using their 
initiative to overcome myriad problems caused by 
lack of equipment and living in a war zone, a team of 
S.T.C. technicians has returned to Australia after 
establishing a vital communications base in Vietnam. 


The new radio station is as powerful 
as such Australian national stations 
as 2FC in Sydney and radiates infor¬ 
mation and programs throughout the 
highlands areas of South Vietnam and 
into neighbouring countries. 

It is a gift in aid under the Colombo 
Plan by the Australian Government to 
the Government of South Vietnam and 
will be used extensively as a weapon 
to combat Communist propaganda. 

The 55KW radio transmitter, the 
620ft-high radio transmission mast, the 
large ancillary power plant and other 
equipment was installed near a highlands 
provincial town named Ban Me Thuot, 
160 miles north-east of Saigon. It was 
planned that the majority of the work 
would be carried out by Vietnamese 
technicians with guidance and super¬ 
vision to be provided by the Australian 
team. 

However, this proved to be largely 
impracticable and the project developed 
virtually into a “do-it-yourself” job for 
the Australians. 

In all, 12 Australians worked on the 
job, but the S.T.C. project engineer only 
was there for the full term. S.T.C., as 
prime contractors, also provided a chief 
radio technician, and a foreman, and 
Australian sub-contractors provided ex¬ 
perts for erection of the mast and the 
power plant. A senior P.M.G. engineer 
joined the team in the final stages to 
supervise testing for the Commonwealth. 

Constant protection was given by the 
Vietnamese Army, and the American 
military detachments in the aTea added 
considerably to keeping an eye on the 
team’s welfare. 

The station site, which was consider¬ 
ed as being on the fringe of secure 
territory during daylight houTS, and the 
road to it, were specially guarded as 
protection against Communist guerillas, 
as well as insurgent elements who had 
ambitions for freeing the highlands from 
Vietnamese authority to become an 
autonomous zone for Mountagnards — 
local indigenous tribes peoples. 

It may seem something of a paradox 
that the guard of up to eight men, 
armed to the teeth with automatic wea¬ 
pons, carbines, grenades, knives and 
what-have-you and who “lived-in” with 
the Australians at their team house, 
were Mountagnards, but this is only one 
twist of the confusing situation in this 
country. 

It was not the danger zone, however, 
which troubled the Australian installa¬ 
tion team, but rather the lack of local 
equipment, the shortage of esential 
materials and the great difficulties of 
transportation from the coast, which 
hampered their work. This, together 
with severe, unseasonable rain, which 
ruined much of the equipment shipped 


from Australia, caused untold headaches 
for the chief project engineer for Stan¬ 
dard Telephones and Cables Pty. 
Limited, Mr Rex Giles. 

Mr Giles gave a graphic description 
of the hazards and frustrations of the 
project. 

“Transportation of the very large mast 
components was one of the typical prob¬ 
lems and this had earned the project 
the reputation for being difficult before 
we reached Vietnam. There were 
troubles in trans-shipping it at Singa¬ 
pore, which left doubts whether all items 
had reached Saigon, but fears on this 
account weTe overshadowed by the 
problems of moving it from Saigon to 
Ban Me Thuot. 

“Air transport was the only means 
that could be considered ‘V.C.-proof’ 
and many tons of the radio equipment 
had already been sent forward by U.S. 
military craft. However, aircraft large 
enough for the mast parts simply were 
not available, so it was decided to rail 
transport this gear 230 miles up the 
coast and then carry it about 100 miles 
by protected convoys over the moun¬ 
tains to the site. 

“When I reached Saigon, nobody had 
a really clear picture of just how this 
plan had worked out, and it was not 
unlikely that it was scattered along the 
route — not to mention the possibility 
of some of it being at the bottom of 
Singapore Harbour. 

“We were lucky though. Most of it 
had reached Ban Me Thuot, and the 
main remaining worry was a batch that 
had been stranded along the route by 
the disastrous floods that coincided with 
the movement. The particular area had 
since been taken over by the V.C.. so 
the gear was apparently to be written 
off as lost. However, the situation eased 
after a while and it was a happy day 
when five trucks rattled in with the gear 
more or less intact.” 

The site for the radio station had 
been cleared only 12 months previously, 
but it was found to have become cov¬ 
ered again with chest-high grass and 
brambles up to 12ft. Getting a bulldozer 
for clearing this, plus a truck and a 
mobile crane for moving the heavy steel 
work into position, all posed difficulties. 
Giles says there was nearly always a 
missing link—a bulldozer, but no driver 
—a truck but no crane—any combina¬ 
tion but no fuel or engine oil. 

However, the local Vietnamese auth¬ 
orities tried hard to clear the obstacles 
and American military people were ex¬ 
tremely generous in bridging difficulties 
despite their limited resources in the 
area at that time. Naturally all these 
hitches caused loss of precious time in 
the race to get “outside” work at least 
through the vital stages before the wet 
season started. 



The 620ft high mast with its 70ft 
diameter umbrella top. 


For such a high mast, a large amount 
of concrete work was necessary for the 
main foundation and the 12 guy anchors 
—the largest block required 15 cubic 
metres—and of course each of these 
blocks had to be poured as a single 
operation in one day—and in daylight, 
while the V.C. were under cover. This 
meant that a large capacity concrete 
mixer was necessary, but this was be¬ 
yond the resources of Ban Me Thuot— 
thus Giles started a search up and down 
the country to find one. 

“I found one large enough in Pleiku, 
about 100 miles away, and after a deal 
of negotiations, persuaded the military 
owners to let me move it to Ban Me 
Thuot. I felt pretty pleased when I got 
it to the local airstrip and stripped it 
down so that it could be just squeezed 
into the largest aircraft to be had—one 
of which w'as promised for next morn¬ 
ing. 

“That night the V.C. made major at¬ 
tacks on the airstrip and another mili¬ 
tary establishment on the opposite side 
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Introducing TAG new low-cost solid 

tantalum capacitors 


Working Voltages 
Capacitance Range 
Capacitance Tolerance 
Temperature Range. 


3V to 35V D.C. 

0.1 uF to 50uF 
-20% to +50% 

—40 deg. C. to +85 deg. C, 


STC “TAG” Capacitors are scientifically designed, robustly 
constructed, dipped in a tough resin coating and colour-coded 
for easy identification. Ideal for printed circuit board mounting 
and standard wiring techniques—a “must” for model control 
circuits. 


\ 


Now from STC, this new range of low-cost solid tantalum 
capacitors brings the advantages of tantalum, small size and 
extremely long life (including long shelf life without reforming) 
within the scope of the general electronic industries. 


Enjoy the outstanding advantages of solid tantalum capaci¬ 
tors at a reasonable price. 


Silicon symmefricai diode 


Also, new in Australia, STC introduce the superior SIDAC 
five-layer (NPNPN) silicon semi-conductor. This versatile device, 
being bi-directional, can replace two conventional thyristors of 
similar ratings, reducing overall cost. 


K5B20 


The SIDAC simply and effectively may be employed in the 
manual control of strip heaters, lamp dimming, phase control 
and motor speed control. An operational simple control circuit 
is shown and the two terminal SIDAC may be fired or triggered 
by suitable series or parallel circuits. STC Components carry 
current stock of the K5B20, 5A 240V SIDAC, pulse trans¬ 
formers and pulse diodes type K2C. 


"—AWA 


The STC SIDAC and TAG solid tantalum capacitors ar^ 
now available direct from STC or through any reliable whole¬ 
saler in Australia. 


INCANDESCENT LAMP DIMMER OR 
SERIES MOTOR SPEED CONTROL 

R1 —22K 1W 

R2 —DPDT SW/POT. 50K 
LIN. CARBON 
R3 —220K V4W 
Cl —O.luF 
C2 —O.luF 

K2C —TRIGGER SIDAC 
K5B20—5A 240V SIDAC 


ASSOCIATE 


Standard Telephones and Cables Ptq Limited 


Tasmania: W. & G. Genders Pty. Ltd., 
Launceston, 2-2231, Hobart, Burnie, Devon- 
port. 

Queensland: Fred Hoe & Sons, 104A Boun¬ 
dary Street, West End. 4-1771. 

Newcastle: Newcastle Automatic Signals 
Pty. Ltd., 116 Lawson Street, Hamilton. 
61-5172. 


BRANCHES AND DISTRIBUTORS: 

Sydney: Moorebank Avenue, Liverpool. 

602-0333 

Melbourne: 314 St. Georges Road, Thorn- 
bury. 44-5161. 

Canberra: 39 Empire Circuit, Forrest, A.C.T. 
9-1043. 


South Australia: Unbehaun & Johnstone 
Ltd., 54 North Terrace West, Adelaide. 
51-3731. 


Western Australia: M. J. Bateman Pty. Ltd. 
12 Milligan Street, Perth. 21-6461. 
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of the town causing heavy casualties, to erect such a large structure under the 
and next morning I found the mixer prevailing conditions was obviously very 
surrounded by knocked out aircraft und ambitious. However, problems beset the 
a spattering of craters in the loading remainder of the project at least as 
apron surface. I gingerly checked the much and Giles states that it would be 
mixer for booby-traps or unexploded hard to name any aspect of the project 
charges but it was clear. Needless to that didn’t bring its own train of diffi- 
say, all military people now had much culties. Even such simple needs as a 
more to concern them than air-lifting a ladder, a wheelbarrow, petrol and oil for 
concrete mixer, so when I was able to team transport and working equipment, 
get a berth a couple of days later, I either couldn’t be obtained or used up 
flew back to Ban Me Thuot hoping that huge slabs of precious time seeking out 
the position would improve in a week and acquiring. Labour was a major 
or so. problem in itself and of course the 

“In fact the opposite happened. The language barrier added its effect to 
attack on Pleiku and other towns at the nearly all aspects, 
same period, plus threats to more, in¬ 
cluding Ban Me Thuot, resulted in 
urgent action to raise the security level 
throughout the country. All available 
aircraft were pressed into service evacu¬ 
ating women, children and other civili¬ 
ans and rushing in troops and military 
supplies. 

“It was two and a half months, and 
goodness knows how many air-miles, 
after the search started that an aircraft 
was made available, and I went to 
Pleiku to fly back with the mixer. The 
three-ton wheeled monster took a lot 
of persuasion to move just sufficiently 
into the aeroplane for the back ramp to 
close — and then the crew calculated 
the loading. The craft was tail heavy, 
so the mixer should be off-loaded. May¬ 
be it was the crestfallen look on my 
face that influenced them — anyway, 
the captain said, ‘I’ll give it a go.’ 

“With the thing taking up the full 
width and height of the fuselage, and 
straining at its chains with every move, 

I didn’t enjoy sitting in front of it in 
flight, and least of all when the propel¬ 
lers were slammed into reverse pitch 
and the brakes jolted on at landing, but 
all was well and it was a big day in 
Ban Me Thuot. 

“Getting a concrete mixer had by no 
means been our only mast problem. 

Excavations had run into rock, and it 
was typical of our luck that one was 
located right on an underground water 
course that gushed out better than 200 
gallons per minute when digging had 
reached less than two feet below the 
dust dry ground surface. By using such 
pumps as could be obtained, the hole 
was eventually dug, chipped, and blasted 
to take the 15 cubic meters of concrete 
needed. The rapid flow of water made 
it necessary to line the excavation with 
a sealed canvas bag and to pump con¬ 
tinuously while pouring. 

“This was our last block and by using 
borrowed cement and borrowed labour¬ 
ers and working Saturday instead of tak¬ 
ing the rest we all felt the need for, 
the job was finished just a bit after dark. 

Next day it rained, and it was the ‘wet 
season’ from then on. Had we delayed, 

I doubt if all the pumps in Vietnam 
could have helped us. The borrowed 
labourers were returned intact, but I 
feel that much time will pass before re¬ 
payments of the cement are complete.’* 

The almost daily rain throughout the 
erection of the giant mast, 620ft high 
with 70ft diameter umbrella top, made 
the work hazardous and generally diffi¬ 
cult for the erection team. Five months 
after concreting work has finished, the 
steel structure was complete and all con¬ 
cerned felt a mixture of relief, and 
anxiety on whether security measures 
were going to prove adequate to prevent 
the V.C. toppling it with one of two 
well-placed charges. The problems of 
the mast stood out particularly because 


Above: Chief pro¬ 
ject engineer for 
Standard Tele¬ 
phones & Cables, 
Mr Rex Giles, 
chats with an 
armed guard de¬ 
tailed to protect 
the transmitter 
project. 


Right: Two rig¬ 
gers at work on 
the mast. This 
was constructed 
during the “wet 
season” when it 
rained almost 
daily, making the 
work both diffi¬ 
cult and hazard¬ 
ous. 


Boxing Day of last year showed the 
first real crystallisation of the Australian 
team’s hard work, and tests were com¬ 
menced with the transmitter connected 
to the mast and supplied with power 
from the diesel-alternator plant. 

These tests worked up to exhaustive 
acceptance trials to satisfy Mr Roy 
Wightman, the P.M.G. Inspecting Engin¬ 
eer, that the installation was fully in 
compliance with Australian standards— 
despite what had gone before. The 
trials were complete on January 25, and 
the station was officially opened and in¬ 
augurated by the Prime Minister of 
South Vietnam. General Ky. 

It is now manned by a team of Viet¬ 
namese technicians trained by the Aus¬ 
tralians and is operative for 18* hours 
a day, five days a week and for 20* 
hours on Saturdays and Sundays. 

For their tireless efforts in the face 
of what, at times, appeared to be in¬ 
surmountable difficulties, each member 
of the Australian team received a letter 
of commendation from the South Viet¬ 
namese Government. 

The letter read: “The Minister deeply 
appreciates each member of the team 
for his invaluable assistance to make pos¬ 
sible the construction of the 55,000 watt 
radio station at Ban Me Thuot. This 
powerful link in the broadcasting facili¬ 
ties of Vietnam will stand as a constant 
reminder of the important contribution 
by the Government of Australia to the 
successful outcome of the struggle of 
the people of free Vietnam against Com¬ 
munism.” 

“It’s good to be home,” said Giles, 
“and as six months stretched to 15, 1 
wondered at times if I’d ever make it. 
I must admit though that to some degree 
I miss the almost ever present sound of 
‘choppers’ and other craft, the war 
zone atmosphere, the breakfast table 
Chatter, artillery fire and weapon bursts 
in the night, and living dangerously as 
is a natural consequence of driving a 
vehicle in that part of the world.” S 
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is the HEART of your 




TYPICAL CONF. AND VOICE COIL ASSEMBLY 
OF MSP ELLIPTICAL sews 


ELLIPTICAL AND 


ALNICO IN ALL SIZES 


i, FERRITE 


Kid gloves are not good enough for 
the handling of this key component of 
every MSP Hi-Flux Speaker — from 
the moment the cone is formed it is 
treated with meticulous care as it 
proceeds through an exacting series 
of tests and inspections. But the 
greatest care of all begins at the de¬ 


sign stage when the exact cone shape 
and rim configuration are determined. 
Then comes the choice and blending 
of fibrous pulps for the sound charac¬ 
teristics to be achieved — next to be 
decided is the most suitable beating 
cycle which will turn the mix into the 
exact form required — then follows the 


decisive cone forming operation — but 
perhaps enough has been said already 
to convince you that MSP speaker 
cone design and manufacturing tech¬ 
niques are important reasons why this 
range has become first choice in 
Australia. 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 YORK STREET, SYDNEY - 2 0233 
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UNMANNED WEATHER SHIP 


“NOMAD” 

(NAVY OCEANOGRAPH METEOR¬ 
OLOGICAL AUTOMATIC DEVICE) 

A nuclear-powered weather buoy is now 
broadcasting weather information at regular 
intervals from the Gulf of Mexico to moni¬ 
toring stations in U.S.A. Operating comple¬ 
tely unattended, the floating station trans¬ 
mits both general weather data and advance 
warning of hurricanes. 

The weather station, known as NOMAD (Navy Oceano¬ 
graphic Meterological Automatic Device) was developed by 
the National Bureau of Standards (U.S. Department of 
Commerce) for the Bureau of Naval Weapons of the U.S. 
Navy. It is based on a design for a weather station originally 
developed in 1955 by William Hakkarinen and P. D. Lovell, 
of N.B.S. The present NOMAD, many modifications and 
many years later, is powered from batteries kept charged 
by a SNAP-7D nuclear generator. 

The NOMAD anchored in the Gulf of Mexico will 
soon be joined by additional NOMADs placed out of 
Norfolk, Virginia, and San Diego, California. Each station 
will broadcast the following weather data, using the 
continental code: station identification, water temperature, 
air temperature, barometric pressure, wind speed, wind 
direction, and integrated wind force. Each transmission takes 
about two and one-third minutes and can be programmed 
to occur at intervals, of one, three, six or 12 hours. These 
transmissions should aid in predicting the arrival of storms 
early enough for ships and planes to change course and 
for populated areas to make preparations. 

The 1955 NOMAD consisted of a 10 x 20ft non¬ 
magnetic float, designed by the Navy’s David Taylor Model 
Basin and containing circuitry powered by dry batteries. 
The present model looks much like the first one, but uses 
improved circuitry and a nuclear power source. Many of 
its sensors, however, are similar to those of previous models. 
Temperatures of the air and water surface are measured 
by thermistors having a high negative temperature coefficient. 
Barometric pressure is converted to a resistance value by 
clamping the conductive pointer of an aneroid barometer 
to a circular resistance strip at the moment of sensing. 

Similar methods are used to sense wind speed and 
direction; the former is presented by a tachometer driven 
by a three-cup anemometer and the latter as the position 
of a magnetic pointer. IWF (the amount of time that the 
wind speed has exceeded a threshold value) is obtained 
from a multiturn potentiometer positioned by a DC chrono- 
metric motor controlled by a pressure-plate anemometer. 

The resistance values supplied by these transducers are 
switched in a fixed sequence into a self-balancing bridge. 
When balanced, the bridge controls a selector and code 
generator which expresses transducer resistance in terms of 
the continental code. The generator keys a pulse-modulated 
transmitter operating at 5340KC and a power of about 
4KW. This signal can be received reliably over a distance 
of about 800 miles and has been reported to have been 
received over a path of over 1,600 miles. Excellent reception 
over 500 miles was obtained during a recent hurricane. 

Electrical power to operate the telemetry circuitry and 
navigational lights of the NOMAD anchored in the Gulf 
of Mexico is supplied by three series-connected, 4V nickel- 
cadmium batteries which are kept charged by the 50W 
SNAP-7D nuclear generator. The SNAP-7D, which is 
mounted below the deck, is a thermoelectric generator 
operated by heat from the nuclear source. 

Each of the other NOMADs in use obtains its power 
from 12V lead-acid batteries providing a capacity of 4000 
ampere-hours. Two wind-chargers mounted atop masts charge 
these batteries sufficiently for station operation over a prac¬ 
tical length of time. Both models of NOMAD use 12V DC- 
110V AC converters to power some station functions. Q 



Navy weather data station NOMAD being anchored 
in the Gulf of Mexico. Weather sensing devices 
visible in the picture include the anemometer for 
measuring wind speed , the wind direction indicator 
and the IWF-storm sensor. 
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—► 1965 


The meteorological data seen in this series of graphs 
was transmitted during Hurricane Betsy by NOMAD, 
anchored in the Gulf of Mexico at a position 
25°02’N„ 89°58’W. It was received and recorded 
at a Federal Communications Commission station at 
Fort Lauderdale, Florida, beginning September 8, 
and finishing September 10, 1965 . 
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Engineers! 

You too can be part of Australia’s future 



as a Commissioned Officer in the 
Royal Australian Air Force 


Appointment to Commissioned Rank in the 
RAAF is offered to qualified Mechanical 
Transport and Radio Engineers desiring a 
more challenging and fuller life. As well as 
receiving a generous salary and attractive 
fringe benefits you will be contributing to 
Australia’s defence complex. 

Qualifications. Successful applicants must be 
British or naturalised Australian subjects and 
medically fit. Normally they must be aged 
under 35 years, though applicants who have 
particularly good qualifications or experience, 
or who have had previous service in Her 
Majesty’s Forces, may be accepted at higher 
ages. Appointees must be qualified in accord¬ 
ance with any one of the following: — 

• Possess a University degree in aeronautical, 
electrical or mechanical engineering, or 

• Have a diploma in a branch of engineering 
(preferably aeronautical, mechanical, electrical, 
automotive, electronic or instrument) which 
entitles him to Corporate Membership of a 
Professional Chartered Technical Institute 
without further examination. 

Duties. Appointees with the appropriate 
technical background may be required to serve 
in more than one field of RAAF engineering 
during this Service career. Technical Officers 
may be concerned with specification, develop¬ 
ment, technical standards, servicing and repair 
and at times with design, manufacture and 
research, in relation to the engineering field in 
which they are employed at the time. 

Rank of appointment. Applicants who are 
engineering graduates, dipiomates, or have 


equivalent qualifications, will normally be 
appointed with the rank of Flying Officer. 
Other successful applicants will be appointed 
with the rank of Pilot Officer. 

Salary. Pilot Officer on appointment $2821 
per annum (single) or $3423 if married. Sub¬ 
ject to satisfactory service, officers are pro¬ 
moted to Flying Officer after one year’s service 
and to Flight Lieutenant, if University Gradu¬ 
ates, two and a half years later (three years in 
all other cases). Salary is increased on pro¬ 
motion to:— 

RANK SINGLE MARRIED 

Flying Officer. $3106 $3708 

Flight Lieutenant . . . . $3949 $4551 

Additional service advantages. 

• Free medical and dental care • Free accom¬ 
modation or an allowance • Generous retire¬ 
ment allowance at an early age • Removal 
expenses • Recreation and Long Service Leave 

• Initial clothing issue, uniform allowance. 
There are also vacancies for Aeronautical, 
Electrical and Instrument Engineers . 


Staff Officer Recruiting, 

Headquarters Support Command RAAF, 
Victoria Barracks, MELBOURNE, Cl, VIC. 



Director General of Recruiting, Department of Defence. 
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MOON-ROCKET TV CAMERA USES FIBRE OPTICS 


The techniques of closed circuit television and fibre optics 
have been combined in a surveillance system designed for 
America's Saturn V moon rocket. This article from the 
March, 1966, issue of "Boeing Magazine" explains how 
the TV system, which can see round corners, will be used. 


Television, the entertainment medium 
which has changed the living habits of 
millions, now is playing an important 
role in the U.S.A.’s space program. 

A high-reliability television system 
will be on the early versions of the 
first-stage booster of the Saturn V moon 
rocket, which is being assembled by 
Boeing for the National Aeronautics and 
Space Administration at NASA’s Mich- 
oud Assembly Facility in New Orleans. 

The system will transmit four views 
of the engine operation and other func¬ 
tions from the time the fuelling com¬ 
mences on the ground until the stage 
separates at a height of approximately 
40 miles. 

Designed by Boeing, the equipment 
features four fibre-optics viewing sys¬ 
tems which “pipe” the images to two 
remote cameras located in the rocket’s 
thrust structure. Although the five 1.5- 
million-pound-thrust engines are the stars 
of the aerial TV show, extreme heat, 
noise and vibration prohibit installation 
of the cameras in the engine area. 

Quartz viewing windows in insula¬ 
ted rugged mounts on the hot side of 
the heat shield will hold the ends of 
the fibre-optics bundles which “see” the 
engines. Both nitrogen purging and 
windshield wiping brushes will be used 
on the viewing windows to ensure good 
image pickup. 

Two six-foot-long fibre-optics bundles, 
each containing almost one million glass 
fibres, will run to each of the two 
cameras. Half of each camera’s picture- 
pick-up tube will carry the view from 
one bundle, the other half will carry the 
picture brought in by the second fibre- 
optics bundle. The result will be f 9 ur 
views of the engines with each view 
showing the centre engine plus two out¬ 
board engines. 

Fibre-optics bundles have the advan¬ 
tages of being flexible and heat resist¬ 
ant and of carrying a picture around 
corners as if it were going through a 
hose. Thus two fibre-optics bundles can 
bring to a single camera lens pictures of 
two things which are widely separated. 

Each individual glass fibre in a bundle 
transmits a speck of light which bounces 
from wall to wall inside the fibre un¬ 
til it emerges at the other end. As long 
as the fibres are bundled together in the 
same way at each end, the pattern of 


by Robert Koch 

light picked up carries through and 
emerges as a picture, in full colour. 

Outputs from the cameras will be 
sent some 150 feet through coaxial cable 
to the top of the stage where they will 
be transmitted to the ground station as 
a composite signal. At the ground station 
the composite signal will be split and 
sent to two TV monitors. 

Proper lighting, a main concern of 
any cameraman, will be a major con¬ 
sideration during this TV spectacular. If 
the first-stage booster is fuelled during 
the day, normal sunshine will help pro¬ 
vide the lighting. If the stage is fuelled 
at night, artificial lighting will be need¬ 
ed. During flight the multicoloured bril¬ 
liance of the engines’ flames will be the 
source of light. It will be necessary to 
compensate for these extreme variations 



A Boeing engineer working on 
the moon rocket TV system tele¬ 
vises himself with TV camera. 


by electronic means. 

The 250-pound TV system will occupy 
only two cubic feet on the first-stage 
booster. Operating in a severe environ¬ 
ment. the picture-taking system repre¬ 
sents a considerable advance in the state 
of the art of television application. □ 


MATCHBOX-SIZE TV CAMERA FOR MOON TRIP 


A matchbox -size solid state tele¬ 
vision camera may be handling 
some of the photo assignments when 
United States astronauts make their trip 
to the moon. The miniature camera 
will contain no vidicon tubes and is ex¬ 
pected to produce pictures with resolution 
comparable to that of commercial TV. 

Crude pictures of moving objects have 
already been taken with the camera, ac¬ 
cording to Carl T. Huggins, of the 
National Aeronautics and Space Ad¬ 
ministration. However, says the 
N.A.S.A. engineer, who is in charge of 
the project, an operational version is 
probably still a few years off. The Aero¬ 
space division of the Westinghouse Elec¬ 
tric Corp. is developing the camera for 
the space agency. 

The system developed thus far uses 
a thin silicon wafer of less than one 
square inch as a mosaic sensing device. 
The wafer replaces the vidicon tube 
of conventional TV cameras and con¬ 
tains 2,500 sensing elements that are 
switched on digitally by simple logic. 

Each element is made up of a three- 
layer phototransistor that controls a cur¬ 
rent which runs through it. The cur¬ 
rent, in turn, is modulated by the light 
that hits each element. Output from 
each of the elements is stepped up by 
a video amplifier before transmission. 


All the circuitry is in micro-minia¬ 
turised wafers or chips and the power 
input is four watts and up. 

Eventually, Westinghouse researchers 
say, a wafer of about the same size will 
contain 40,000 sensing elements on its 
surface. New production techniques must 
be developed to squeeze this number of 
elements on to the wafer. The small 
number, comparatively, of sensing 
elements now on the surface leaves 
wide spaces between each; this is one 
reason for the crude pictures so far. The 
fully developed camera will operate on 
only ± watt from a 28-volt power supply 
and weigh about a third of a pound, 
including all associated electronics. 

Instead of an electron beam to scan 
each row of sensors, digital logic circuits 
scan the wafer at 60 frames per second. 
The scan rate is expected to be slowed 
eventually to 30, the speed at which 
commercial TV scans. 

The system produces TV pictures 
composed of a series of dots rather than 
lines. With the 2,500-element system, 
the engineers calculate that the reso¬ 
lution is comparable to a crude 50-line 
TV system. When the 40,000- element 
system is perfected, they believe, reso¬ 
lution will be equivalent to 200 lines, 
approaching that of commercial TV. 
(“Electronics” Vol. 38, No. 10.) B 
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Thomas Electronics 
can supply 
any picture tube — 
and so quickly I 


Thomas Electronics are picture tube 
specialists. They make picture tubes 
— only picture tubes. 

They have the biggest range of 
picture tubes — all standard sizes, 
all angles — test tubes, too. 

And they give the fastest delivery 
service. 


Both Premier Picture Tubes and New 
Replacement Tubes are warranted 
against all manufacturing defects for 
1 2 months. 

Daily Delivery to country areas by 
passenger train or road transport. 
Same day speedy delivery and pick¬ 
up service in the metropolitan area. 


Country Servicemen Please Note : 

You may phone your orders to 
Thomas Electronics and reverse 
the charges. Arid we will pay the first 
10/- of freight charges. 

THOMAS ELECTRONICS HAVE 
THE LARGEST RANGE OF 
PICTURE TUBES IN AUSTRALIA. 



THOMAS ELECTRONICS 


Sales Inquiries and Technical Data available from: N.S.W. : Thomas Electronics of Aust. Ply. Ltd.. 12 Larkin St.. Riverwood — Tele¬ 
phone : 53-0721. R. W. Winning Pty. Ltd. (Selling Agents) 225 Clarence St.. Sydney — Telephone. 29-2111. VIC. : Thomas Electronics of 
Aust. Pty. Ltd . 324 Spencer St., Melbourne — Telephone : 30-31 44. OLD. : Gradwell & Co. Pty. Ltd. 42 Grenier St.Valley, Brisbane-Telephone : 
5-4881. S.A.: Radio & Electric Wholesalers Limited, 10-12 Orsmond St.. Hmdmarsh — Telephone 46-4041. W.A.: Simon Holman & Co.. 
1 84 Roe St.. Perth — Telephone : 28-1 666. TAS. : W & G Genders Pty. Ltd., Hobart: 2-7201 — Launceston : 2-2231 Also Devonport & Burme. 
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TRANSISTOR RADAR 


RESPONDERS FOR LIGHTHOUSES 


Lighthouses and lightships around the coasts of Britain and 
Ireland are to be provided with "Seawatch" radar responder 
beacons made by A.E.L Electronics, of Leicester, England. 


* 


A signal from a ship received by the 
beacon causes it to transmit a 45 micro¬ 
second radar pulse, providing a charac¬ 
teristic “paint” on the radar screen from 
which mariners can directly observe the 
range and bearing. The magnetron, 
which is silicon transistor modulated, 
mechanically sweeps the marine radar 
band once every two minutes. 

The equipment consists essentially of 
an aerial, two transmitter-receiver units 
(one a standby) and a changeover unit. 
In case of breakdown, the standby unit 
automatically takes over. All is solid 
state, except the magnetron and the 
klystron. The beacon will operate con¬ 
tinually over long periods, if necessary 
at unmanned sites, anywhere in the 
world. Telemetry outputs can be pro¬ 
vided for remote operation. 

A simple eight-step routine will en¬ 
able the lighthouse keeper to trace 90 
per cent of the faults to a sub-unit; the 
remaining 10 per cent require a visit 
by an engineer with test equipment. If 
the magnetron, klystron and mixer crys¬ 
tals are changed regularly, faults aTe 
not expected to exceed two per annum. 
Outgoing alarm lines may be used to 
signal that the standby receiver is in 
action. 

The aerial is mounted in a high posi¬ 
tion on the lighthouse, or on a separate 
mast. Separate slotted receiver and 
transmitter arrays are housed in a com¬ 
mon radome, unless narrow beamwidth 
is required, in which case a combined 
transmitting-receiving aerial will be 
used to reduce aerial size. The normal 
360-degree azimuth pattern can be modi¬ 
fied by adding microwave absorbent 
material within the radome. 

The superheterodyne, double sideband 
receiver operates on the radio frequency 
band between 9300 and 9500MC. The 
signals are received in a balanced 
microwave mixer, which is also fed from 
a local oscillator klystron, the klystron 
power supply being stabilised to reduce 
frequency drift. An oscillator operating 
at 1KC provides the “fill in” frequency 
modulation. The intermediate frequency 
signal is amplified and after detection 
the signal is further amplified in a video 
amplifier. 

The output of the video amplifier is 
used to trigger a long pulse generator, 
which has a built-in threshold to pre¬ 
vent unwanted triggering from noise. 
The output of this unit is in the form 
of a 90 microsecond pulse which in turn 
triggers a short (45 microsecond) pulse 
generator and thence the transmitter. 
The use of two pulse generators in this 
manner ensures that the magnetron duty 
cycle cannot exceed 50 per cent. Signal 
to noise ratio is 15.75dB at 3 x 10" 10 
watts input. 

The automatic monitor detects the 


existence of a fault in the operational 
unit, triggers an alarm and switches in 
the standby unit. This monitoring 
sequence is initiated at specified times, 
normally at each hour, by means of an 
electrically wound clockwork timing 
mechanism. The service is interrupted 
during this period for approximately two 
minutes, during which time there is no 
external radiation. 

What happens is that waveguide 
changeover switches are operated so that 
the transmitter poweT, suitably attenuat¬ 
ed, is fed directly to the receiver and 
the connection between the IF and video 
amplifiers is broken. A test pulse genera¬ 
tor is connected to the video amplifier 
input and a test pulse detector to the 
IF amplifier output. 

The test pulse generator should cause 
the transmitter to be triggered repeatedly 
and a train of pulses should be received 
at the test pulse detector via the re¬ 
ceiver, if the equipment is functioning 



Skerrymore lighthouse in Scot¬ 
land will be one of the first to be 
equipped with the A.E.I. trans¬ 
istorised radar responder 
beacons. 



Block diagram of A.E.L “Seawatch" beacon. 

correctly. The pulse detector alarms if of these fault states: Total performance 
the amplitude of the received pulses falls loss of 9dB, transmitter power reduced 
below a threshold level (e.g., receiver by more than 6dB, transmitter frequency 
gain or transmitter output power low), or sweep incorrect, receiver frequency 
if the pulse train is not continuous (e.g., coverage incorrect, and receiver gain re- 
klystron off-tune or magnetron output not duced by 9dB. 

continuous over the band). At the same Built-in manual monitoring facilities, 
time, a microwave resonant cavity is us j ng a meter and lamps, enable semi- 
tuned over the band, monitoring trans- onerator „ to lo( L; e fault „ to a 

mitter frequency, while power output is skllied operators to locate laults to a 
checked by a detector. Failure of the given sub-unit. AH sub-units are readily 
transmitter to generate sufficient poweT interchanged. The klystron frequency 
with the required sweep pattern oper- can be set to centre band using a tun- 
ates an alarm. The automatic monitor- ing aid. Manual checks can be carried 
ing sequence can also be applied to out on the standby equipment without 
the standby equipment. disturbing the operational equipment 

The sequence is designed to detect any and without any external radiation. £2 
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WORLD FAMOUS 

POLYPAKS 


1 Dollar 


THREE SPECIAL BARGAINS 

HURRY! STOCKS LIMIT ID 

«—i PORTABLE RADIOGRAM 


Famous 1 dollar paks — 

brand new — no “rubbish.” 

Ideal for amateur, begin¬ 
ners, servicemen, enthusi¬ 
asts. 

1. 30 carbon resistors, asst, 
i watt and 1 watt, pre¬ 
sets too. $1.00 (10/). 

2. 20 asst, capacitors, 5 
each paper, plastic, 
mica, ceramic. $1.00 
( 10 /). 

3. 20 Silver mica capacitors, 
inc. 5 per cent values. 
$ 1.00 ( 10 /). 

4. 20 Syroseal plastic capa¬ 
citors. 20 per cent and 10 
per cent. $1.00 (10/). 

5. 100 Assorted Rubber 
Grommets. $1.00 (10/). 

6. 35 Assorted ± Watt Re¬ 
sistors (English Erie). 
$ 1.00 ( 10 /). 

7. 25 Assorted 1 Watt Re¬ 
sistors (English Erie). 
$1.00 (10/). 

Guaranteed A1 quality. 

Popular brands. 

1 pak, postage 4c (5d). 

3 paks, post free. 


7 Transistor 

* Plays all 33 and 45 r.p.m. 
records. 

* Powerful Radio Reception. 

* External Speaker Socket. 

* Fine adjustment of turntable 
speeds. 

* Really fine tone and volume. 

SIZE 9"x10"x3'\ WEIGHT 3i lbs. 


plus Freight 25c 


RECORDING TAPE 

AMERICAN PROFESSIONAL QUALITY — IRISH — Mylar Bate 

3” 225’ $1 1150 $4 7” 2400’ 

5” 900’ $3 7” 1800 $5 Post Free 


LOUDSPEAKERS 
4 inch-—15 Ohm Impeda 


POST FREE 


TANTALUM CAPACITORS 


PANEL METERS 


MR2-P Size liin square 
0-1 m.a. and 0.200 m.a. 

. $3.00 

MR2-P Size — Hin square. 
0-500 u.a. $3.15 

MR2-P Size — Uin square. 
0-50 u.a. $4.70 

MR2-P Size — Win square. 
0-300 V.A.C. . $3.00 

P 25 Size—2 3/8in square. 
0-5 m.a. and 0-10 m.a. 
. $3.90 

P 60 Size — 6in x 4iin. 
0-1 m.a. $8.50 


BATTERY 

CHARGERS 


SILICON DIODES 


POST FREE 


IN3491 18 amps at 50 P.I.V. available 
with either K or A to Case .... 95c 

Heat Sink Adaptor to Suit . 38c 

SI0AR2 1 amp at 1000 P.I.V.$1.60 

S15AR2 1 amp at 1500 P.I.V. ..$2.65 

IN3193 750 M.A. at 200 P.I.V.55c 

IN3194 750 M.A. at 400 P.I.V.75c 

IN3195 750 M.A. at 600 P.I.V... $1.00 


Compact unit with Ammeter 
— charges both 6 and 12 
Volt accumulators at 3 
amps maximum. 


Any of above plus 10c 
postage. 


Plus Freight 25c 



220 PARK STREET, SOUTH MELB., VIC. 69-0151 


• TRADE ALSO SUPPLIED 

PLEASE INCLUDE POSTAGE AND FREIGHT WITH ALL ORDERS 


WFE/5 
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TECHNICAL REVIEW 


HEART BATTERIES 

ARE CHARGED BY BODY FLUIDS 


Body fluids, acting as an electrolyte, may enable implanted 
electrodes to provide longer-lasting batteries for pacemakers 
that keep faltering hearts beating. 


zinc and platinum black-zinc batteries 
have been implanted in dogs and rabbits 
for periods of up to nine months with¬ 
out ill effects. 

The circuit diagram of the first series 

With cardiac pacemakers, many Zinc appears superior to the others, but of body-fluids pacemakers tested in 

people with heart trouble are able to results are inconclusive. animals is shown below. The circuit 

lead lives that are normal in many re- When platinum black or silver is used consists of a ringing-choke oscillator 

spects except one—fear that the pace- with any of the anodic materials tested, with feedback supplied to the base of 
maker battery may fail. This concern the body fluid supplies not only the transistor Qj by the secondary winding 
has led to experiments in making the electrolyte, which provides ionic con- of the transformer T,. The rectifying 
body a partner in supplying its own life- duction between the electrodes, but suffi- action of the base-to-emitter junction 
saving power. cient oxygen to serve as the depolariser of Qu lets the oscillations charge the 

Although body fluids can act as an at r ^ e cathode. With a 50-microampere capacitor Ci until Qa is cut off. The 
electrolyte in generating enough power drain, such a battery needs oxygen at transistor Q> remains off until Cl has 
for a pacemaker researchers still must rate °f 0.01 cubic centimetre an been discharged through the resistor 
find the' most suitable metals for the hour f° r depolarisation. Some typical R t and the constant current source Qi 
electrodes and the best sites for implant- measurements made on a galvanic cell to sufficiently lower the base bias to 
ing them It is conceivable that the Wlt h a 50-microampere load are in the its original value. The current source 
stimulator and power source can be im- accompanying table. These measurements serves to stabilise the output rate of 

were made over a period of several the stimulator against variations in the 
weeks at room temperature with the elec- battery voltage. With a resistor in the 
trodes immersed in a normal saline base biasing circuit, the rate of the 
solution. pacemaker output varied from approxi- 

When platinum black and carbon or mately 30 beats to 180 beats per 
r - 4 c c , - , ... mild steels are used as electrodes, the minute for battery voltage changes from 

of four to five years Subsequently, this sted behaves galvanically like iron . It 0 .5 to 1.5 volts. 

figure was reduced to 15 months. lm even corrodes at tbe same rate. Steels The remaining circuitry acts as an 
provements in lead construction, com- w j tb higher chromium content, however, impedance transformer that matches the 
ponent selection and impregnation teen- make poor ca thodes, since the chromium heart to the pulse circuit. At a battery 
niques have reduced failures consider- retards corr0 sion and the amount of voltage of 1 volt, the stimulator pro- 
ably, but the pacemaker s life is s in energy pro duced is insufficient. A battery duces a 0.9-volt pulse of 8 milliseconds 
limited by the life of the power source. with silver chloride and zinc electrodes duration into a 500-ohm load at an 

To stimulate the heart with electrodes operates well within the body and pro- average drain of 50 microamperes, 
sewn on its muscular tissue. 16 to 20 duces a potential difference of 1 volt at St i mu i at0 r S were implanted into a 
microjoules ar e required. This eneigy is currents up to 10 milhamperes. This series of d in wbom a heart block 
usually transferred to the heart in the power source has its own depolariser, had been induce d. The battery electrodes 
form of a pulse with a duration of two chloride, and the body fluids behave as used were either p i at j num black-zinc or 
milliseconds. The stimulus rate is usually the electrolyte. silver-zinc. The cathodic material was 

set to produce 60 to 70 heartbeats per Of anode materials tested, it seems e hher implanted just beneath the skin 
minute. The average current then drawn certain that zinc is superior in potentials or beneat h the skin near well oxygenat- 
from the battery is about 50 micro- developed and capacity. Silver chloride- ed tissue such as musc i e . The anodic 
amperes. This in- 


planted right in the heart. 

When it first came into common use, 
the pacemaker — which stimulates the 
beat of faltering hearts electronically— 
was considered to have a life expectancy 


eludes the current 
required to overcome 
all losses in the 
pulse circuitry. To 
operate 10 years, the 
battery should have 
a capacity of 4.5 
ampere-hours. 

Many cathode 
and anode materials 
have been tested for 
use with a body 
fluid. Over the past 
two years at the 
University of Tor¬ 
onto’s Banting Insti¬ 
tute, such work has 
been directed by Dr 
W, G. Bigelow, an 
assistant professor 
of surgery at the 
university and chief 
cardiovascular sur¬ 
geon at Toronto 
General Hospital. 
For cathodes, plat¬ 
inum black, silver 
and silver chloride 
have proved most 
consistent in poten¬ 
tial developed and 
capacity. Materials 
of pure zinc, iron 
and carbon or mild 
steel have also been 
tried as anodes. 



Galvanic cell measurements 


Cathode 

Anode 

Voltage 

Anodic mate 

material 

material 

(volts d-c) 

rial loss 

Platinum black 

Zinc 

0.9 to 1.0 

550 

Platinum black 

Iron 

0.5 to 0.6 

468 

Platinum black 

Mild steel 

0.5 to 0.6 

468 

Silver 

Zinc 

0.8 to 0.9 

550 

Silver chloride 

Zinc 

1.0 to 1.1 

550 


Typical measurements of batteries with different electrode 
materials immersed in a saline solution. The anodic 
material used as fuel is calculated in milligrams per year. 


material was separated from this cathode 
by 1 to 20 centimeters: for example, 
the platinum-black electrode near the 
muscle of the right flank and the zinc 
electrode in the abdomen. Separation 
is was found, had very little to do 
with performance of the pacer. The 
stimulating leads were attached to the 
the surface of the right ventricle. 

It was found that this stimulator did 
capture and control the heart’s beats 
and worked well for a period of 48 
hours. After this time, the heart 
muscle ceased to respond to the stimulus. 
Upon investigation it was found that the 
resistance of the heart had risen, either 
through fibrosis around the leads or 
chemical changes in the tissue beneath 
the stimulating electrodes. And a one- 
volt pulse was now insufficient to trans¬ 
fer enough energy into the heart to 
maintain pacing. 

As a result, a new pacemaker, using 
a ringing-choke converter was designed. 
Here a step-up transformer Ti is used 
with transistor Q t to form an oscillator 
which converts the galvanic potentials 
to AC. The stepped-up voltage is then 
rectified and used to drive a stimulator 
similar to the one previously described. 
This pacemaker with the converter pro¬ 
duces a 1-millisecond pulse of 6 volts 
across a 500-ohm load. The efficiency 
of the converter is approximately 30 
per cent. These stimulators are now 
being implanted and their long-term 
effect being studied. ("Electronics”, 
21/3/66.) B 
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AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 
THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 


THE BEST 

£ $ 


Scope guarantee the world’s fastest 
heating—highest efficiency — great¬ 
est value. 

Designed on a NEW revolutionary 
approach to soldering, Scope Irons 
ensure fast, accurate operation — 
are eminently suitable for a thousand 
and one soldering jobs — ideal when¬ 
ever the fastest heat transfer is 
essential. Scope conveniently 
operates on voltages from 2.5 V. to 
6.3 V., A.C. or D.C., or 4 and 6-volt 
Accumulator, or from 240 V. A.C. 
mains through a “National” Scope 
transformer. 


FAMOUS STANDARD 
MODEL 

Quick-heating and time- 
tested dependability. Six 
seconds initial heat-up 
time from COLD, then 
practically instantaneous 
thereafter. Performs work 
of irons requiring up to 
150 watts. Price $5.50 
(55/-). 


MINISCOPE 

Light as a feather, weighs 
only V/ A ozs. FIVE 
seconds heat-up time 
from cold, thereafter 
almost instantaneous. 
Ideal for reaching in¬ 
accessible spots. Useful 
for delicate work or 
heavier jobs requiring a 
75 watt iron. Price $5.28 
(52/9). 


NEW “NATIONAL" 
TRANSFORMER 
For full protection insist 
on a “NATIONAL" Scope 
Iron Transformer, the only 
transformer approved by 
the iron manufacturer to 
ensure full operating 
efficiency and correct 
heating. Fitted with 6 ft. 
3-core flex and 3-pin 
mains plug. Price $6.70 
(67/-). 


CONVENIENTLY PACKED 
Both Deluxe and Mini¬ 
scope Irons are beauti¬ 
fully presented in a 
handy, re-usable plastic 
pouch-pack, with a com¬ 
plete set of spare tips. 
Ideal for neat storage, 
and easy portability. 


SCOPE DELUXE 
FOR THE EXPERT 
Featured two-tone handle 
and stainless barrel. 
Exclusive “switch-ring"— 
no metal to metal contact 
to bum out. 

SAME SCOPE—FASTEST 
HEAT-UP time. Price $5.95 
(59/6). 


AUSTRALIAN & OVERSEAS AGENTS: 

Wm. J. Mcia.LAN & CO. PTY. LTD. 

THE CRESCENT, KINCSCROVE, N.S.W. 50-0111 




VICTORIA: 

A.E.E. CAPACITORS PTY. LTD. 

202 BELL STREET, PRESTON. 44-0491 


TASMANIA: W. P. MARTIN PTY. LTD. 

202 Argyle Street. HOBART 

S. AUSTRALIA: COLLETT & CANT PTY. LTD. 
103 Halifax Street, ADELAIDE 


N 1.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street, WELLINGTON, C.3 

HI.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed St., New Market, AUCKLAND, S.E.l 


W. AUSTRALIA: I. W. HOLMAN & CO. 
249 James Street, PERTH 
QUEENSLAND: K. H. D0RE & SONS 
505-507 Boundary Street, BRISBANE 
ALSO TOWNSVILLE AND ROCKHAMPTON 




BgS 
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Wm 


_ 

Please forward free illustrated literature and specifications 

McLelSan & Co. Name. 

Pty. Ltd. 

THE CRESCENT , KINGSGROVE, Address. 

N.S.W. 50-0111 

g 4 . 7 . 66 My usual supplier is. 
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Hydrostatic car transmission 

A revolutionary transmission system for motor vehicles is 
under development in the U.K., at the national Engineering 
Laboratory near Glasgow. Instead of the conventional gearbox, 
clutch, transmission and differential, the wheels are turned by 
oil forced directly to the road wheels by a pump. The engine 
drives the pump, which sends a high-pressure flow of oil to 
small transmission motors mounted at the wheels, where the 
pressure is translated into driving force. 

The inventors claim considerable advantages for the new 
system, particularly for heavy vehicles. For example, the constant 
starting and stopping of buses causes wear in conventional 
systems, but the new hydrostatic system shows no noticeable 
effects under these conditions. 

Since the driving engine can be placed anywhere in the 
vehicle, designers are free to plan new shapes and body styles 
not possible within the restriction of the present system. 

A test vehicle using the new system was described in a 
recent B.B.C. World Service program, and was said to be very 
little different in appearance from normal vehicles. The only 
difference on the dashboard was the addition of two pressure 
gauges that record the behaviour of the hydrostatic system. 
Only two foot pedals were used, one being the conventional 
brake, the other called a “momentum pedal.” This is the vehicle’s 
accelerator, but is somewhat different in principle from the 
standard type. If the driver presses with his toe the car moves 
forward, but if he presses with his heel the vehicle goes into 
reverse. This reversing action can be used to bring the vehicle 
to a rapid halt in the event of an emergency. 


Toroids magnets from Malaysia 

The Industrial Machine Co. Ltd., of 16 Bishop Street, 
Penang, Malaysia, invites inquiries relating to a new range of 
cylindric toroid magnets that it has developed for such appl¬ 
ications as precision instruments, loudspeakers, generators, mag¬ 
netic clutches and similar equipment. 

The magnets are available in most of the standard alloys 
in either fully machined and magnetised condition, or as 
unmachined units. The company will give assistance in redesigning 
equipment at present equipped with conventional magnets on 
receipt of relevant information, and makes no charge for 
feasibility studies. A booklet describing the magnets with notes 
on theory and applications to various types of equipment is 
available free on request. 


Plastics that conduct 

As a result of the latest work done in Russian laboratories 
on electrically-conducting plastics (Plasticheskie Massy No. 3, 
March, 1966) it is found that when epoxy resins have dispersed 
nickel in them and the amount of hardening agent and the 
temperature are increased, then during hardening the specific 
resistance decreased more than expected. Diethylentriamine is 
necessary for the process. 

An increase in the internal strains in the resins is accompanied 
by a reduction in the resistance due to the development of 
contacts between the particles of electrically conducting metallic 
aggregate (that is, the nickel). 

The basic ingredients of the Soviet conducting plastics were 
ED-5 epoxide resin with an epoxide number of 21 and 37 per 
cent electrolytic nickel which contained 99.795 per cent nickel. 

At the works of the English Electric Company Ltd., 
at Stafford, England, a technician adjusts this first Brit¬ 
ish-made four-anode mercury arc valve for high voltage 
direct current transmission. English Electric Company 
will manufacture 56 valves of this type for Britain’s 
Central Electricity Generating Board, for incorporation 
into the National Grid. Direct current transmission has 
not yet been used in Australia, but is used in New 
Zealand for an interconnection system between North 
Island and South Island. 


British satellite consortium 

Three British companies, Plessey, G.E.C. and A.E.I., have 
formed a consortium to build and sell complete communications 
satellite ground terminals. The companies estimate that the 
market for such terminals for civil use is around £stgl00 million 
($240 million) and the consortium has been formed to capture 
a major share cf this business for Britain. 

Joint engineering teams are already at work on designs 
to meet the requirements of this international market, although 
the operational structure and organisation of the consortium is 
still being completed. 


New commutator brush alloys 

New bronze alloys have been developed in the Soviet Union 
for use in the collector and commutator brushes of heavy-duty 
electrical machinery, reports Elektroteknika, Volume 3, for 1966. 

The alloys combine hardness, strength, heat resistance and 
high electrical conductivity, and are designed for applications 
where temperatures reach 350 degrees to 500 degrees Centigrade. 

They are based on bronze, alloyed with chronium zirconium, 
chromium magnesium or nickel/beryllium. The chromium content 
ranges from 0.25 to 0*5 per cent, zirconium or magnesium from 
0.15 to 0.35 per cent, nickel 0.8 to 1.1 per cent, and beryllium 
0.15 to 0.25 per cent in the three different alloys. 

These conducting bronze alloys replace electrolytic copper, 
which loses strength through recrystallisation at about 200 degrees 
or lower, the article says. 

Heat treatment of the alloys before use includes quench 
hardening in water at 960 degrees to 890 degrees, cold drawing, 
with a 50 per cent reduction in cross-section area and tempering 
at 470 to 480 degrees for four hours. 
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OUR NEW ARRIVAL IS THE 



STAR SA 855 


It was the Star SA30 that became 
the best seller over-night. The new 
STAR SA855 with 16 watts per 
channel gives you all that the fam¬ 
ous SA30 offers PLUS these im¬ 
portant new refinements. 


THE 
FAMOUS 
STAR 
SA30 


★ Power output 16 watts per 
channel 

★ Loudness Control 

★ Rumble Filter 

★ Tape Monitoring Facility 

★ Better Noise Figure 

★ Improved transient Response. 
Those transients associated 
with the very extreme dynamic 
range of your very best record¬ 
ings are reproduced with ultim¬ 
ate fidelity with the SA855. 


Specification SA855. 

Maximum power: 16 watts per channel. 

Response: 30-100,000 C.P.S. 

Distortion: Less than 1% at 14 watts. 

Sensitivity: For 16 watts per channel output 
at 1,000 C.P.S. Magnetic input of 3mv. 

Hum & Noise: 72dB below 10 watts on 
magnetic input. 

Tone Control: 50 c/s 7 dB boost or cut. 
10,000 c/s 10 dB boost or cut. 

Rumble Filter: 5dB down at 50 c/s. 

Scratch Filter: SdB down at 10,000 c/s. 

Tube Complement: 3 x 12AX7, 2 x 6BL8, 
4 x 6B05, 1 x 5AR4. 

Dimensions: 15” wide x 11” deep x 51” 
high (overall). 

Weight: 23 lbs. 

Power: 1 10 or 240 volt 50/60 cycles. 

Equalisation: Magnetic input: RIAA 
Tape head: NARTB. 



34 


ELECTRONICS Australia , July, 1966 


MCX.1 




















SCIENTIFIC NEWS-coni. 



This new machine developed in Britain by Standard 
Telephones and Cables Ltd. can produce thin film micro- 
circuits automatically and at high speed. It is controlled 
by punched tape and is said to produce the micro- 
circuits adequately and cheaply without the need for de¬ 
tailed large-scale drawings. Control tapes are compiled 
from a sketch drawing on graph paper. Tapes con¬ 
sist of a series of co-ordinates of positions on the dia¬ 
gram, and instructions to start or stop engraving . 
Tracks are cut by an electrode stylus which remains 
fixed while the microcircuit is moved according to the 
taped instructions. 


Sharpens drill points 

The range of twist drill point grinding machines manufactured 
in Sweden by Wedevags Bruks AB, Vedevag, now includes one 
that covers drill sizes from 3/32in to 21/32in. The machine is 
semi-automatic in that it is only necessary to apply the feed, once 
other settings have been made. The configuration produced on the 
drill is said greatly to reduce axial resistance when cutting and 
there is a consequent reduction in the power required to drill holes. 

A second improvement claimed is that the drills centre them¬ 
selves easily and, as they tend to run true, they do not score the 
walls of the hole being drilled. 


Dual function motor 

In co-operation with the Technological University of Delft, 
Philips, of Eindhoven, Holland, has developed a dual-function 
electric motor for use with simple numerical positioning systems. 

It can function as a stepping motor, in which case it makes 
400 steps per revolution in two seconds, or it can operate as 
an asychronous motor with a nominal speed of 1500rpm. With 
a machine too, the motor can be used for positioning at a rate 
of five metres a minute and as a stepping motor for fine posi¬ 
tioning with a speed of 12 centimetres a minute. 


Marconi/Ferranti agreement 

In Britain, the Marconi and Ferranti companies have signed 
a licence agreement under which the Marconi Company will 
manufacture and sell the range of advanced silicon microcircuits 
designed and sold by Ferranti under the name Micronor II. 
Announcing the agreement, the two companies say the arrange¬ 
ment will not only increase the production capacity available 


for this new range of integrated circuits, but it will also provide 
a second source of supply. 

The two companies claim that they already manufacture 
more than 70 per cent of the silicon integrated circuits produced 
in the U.K., and that the new agreement will provide them 
with greatly increased sales potential in world markets in the 
integrated circuit field. 


Machines operated by speech 

Experiments with machines which can be operated by the 
spoken word are going on in various parts of the world and, 
according to one forecast, may come into limited use in seven 
or eight years time. 

Scientists hope eventually to develop machines that will 
translate spoken words into a foreign language and machines 
that will type as they receive dictation. Once this stage has been 
reached, the technique could be developed further so that really 
big machines could be made to operate from instructions called 
out by the operator. 

A report from Western Germany states that a machine has 
already been built at Bonn University’s Phonetics and Com¬ 
munications Research Laboratory which “understands” a few 
Italian words and types on command. 

In Japan, scientists are experimenting with a typewriter which 
is operated by speaking into a microphone and they are also carry¬ 
ing out experiments with a system which converts printed words 
into a voice. 

Work in this field is also being undertaken in Britain. 
Sweden, Switzerland, Russia and the United States. It was only 
this week that the Radio Corporation of America announced 
jointly with the United States Air Force that an experimental 
speech recognition system had been developed for the direct 
control of typewriters, telephones and computers. 


! 



More than a million characters of information can be 
stored on the disc cartridge (lower right) used with this 
new IBM 1130 computing system. This desk-sized com¬ 
puter is the lowest priced in the IBM range, but it is 
capable of undertaking a wide variety of tasks. Five 
new programs recently added to those available enable 
users to perform jobs ranging from automatic type 
composition to optical system design. At the recent 
Computer Conference at Canberra, IBM showed the 
machine equipped to set type, simulate the action of 
the human heart, plot a sales curve, plan an engineer¬ 
ing project, or design a camera lens, tasks which for¬ 
merly required a much more costly system. All data 
and instruction associated with a program can be stored 
on the disc cartridge, which is about the same size as 
a gramophone record. The 1130 is shown here with a 
punched card unit, one of five accessory units for ex¬ 
panding its capabilities. 
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MDF-600B 
cardfoid microphone 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response : 100 — 10,000 c/s±8 dB 
tSensitivity: —52dB±3dB, 

Dimensions : 148x48x34.5 mm without stand 
Cable : 4 ^mm, 3 m 
Weight : IK lbs (525 g) 


DF-1DE 


SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response : 150 —10,000 c/'s±8 dB 
tSensitivity : -57dB±3dB, 

Dimensions : 385.5 mm high 

21 mm diameter, microphone 
128 mm diameter, stand 
Cable : 4 ^mm, 1.5 m 
Weight : \% lbs (840 g) with cable 


DF-14B 



DF-1 /*DF-1 B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 100 — 10,000 c/s ± 8 dB 
tSensitivity: —57 dB ±3 dB, 

Dimensions : 21 mm diameter, 82.7 mm long 

Cable : 3 ^mm, 1.5 m 

Weight: 3.9 oz (110 g) with cable 



DF-3 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 50 —12,000 c/s±8 dB 
tSensitivity: —56 dB±3 dB, 

Dimensions: 33.5 mm diameter, 133 mm long 

Cable : 4 ^mm, 1.5 m 

Weight: 9.0 oz (255 g) with cable 



DF-12/*DF-12B 

SPECIFICATIONS 
Impedance: 50 kQ 

Frequency Response: 80 —12,000 c/s±8 dB 
tSensitivity: -57 dB±3dB, 

Dimensions : 23 mm diameter, 158 mm long 

Cable : 3 ^mm, 1.5 m 

Weight: 6.3 oz (180 g) with cable 


SPECIFICATIONS 

Impedance : 50 kQ Variable 

Frequency Response: 100 —10,000 c/s±8 dB 
tSensitivity: -48dB±3dB, 

Dimensions: 136x75x47 mm 
Cable : 6 ^mm, 4 m 
Weight: 2 lbs (900 g) 



*DF-2B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 100 —10,000 c/s ± 10 dB 
tSensitivity: -56dB±3dB, 

Dimensions: 75x53x30 mm 
Cable : 3 (imm, 1.5 m 
Weight: 4.8 oz (136 g) with cable 



*DF-22B 


SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 50 —12,000 c/s±7 dB 
tSensitivity : —57 dB ±3 dB, 

Dimensions : 32.5 mm diameter, 220 mm long 
Cable : 6 pmm, 4 m 
Weight: IK lbs (575 g) 



*DF-5T B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 150 —8,000 c/s±7 dB 
tSensitivity : -57 dB±3 dB, 

Dimensions: 98x58x36 mm 
Cable: 6 $imm, 1.6 m, Coiled 
Weight: 7.3 oz (207 g) with cable 


* with switch : 


t at 1,000 c/s, OdB^lV//^ bar 


(SOLE AGENT) 

i 



ZEPHYR PRODUCT 


70 BATESFORD ROAD. CHADSTONE. VICTOR!A—PHONE 56-7231 


MANUFACTURERS OF RADIO A ELECTRICAL EQUIPMENT & COMPONENTS 


AGINT«- 

W.A.: D. K. Northover & Co.. 337 Wellington St.. PERTH. 
S.A.: Nell Mutter Pty. Ltd.. 0 Arthur St.. UNLEY. 

N.S.W.: Jacoby. Mitchell & Co.. 469-475 Kent St.. SYDNEY. 


TA5.: Homecrafts-Tasmanla, 199 Collins St.. HOBART. 

Nichols Radio. 91 Wellington St.. LAUNCESTON. 
OLD.: T. H. Martin Pty. Ltd., 35 Charlotte St., BRISBANE. 
N.X.: P. H. Rothchild. 83 Pretoria St.. LOWER HUTT. 
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SCIENTIFIC NEWS-cont. 


Optical character reader/sorter 

New equipment which can read and sort 20,000 to 25,000 
documents an hour, feeding information direct to a computer 
or recording it on magnetic tape, was shown at the recent 
Hanover Fair. 

The optical character reader/sorter, made by Standard 
Electrik Lorenz, Stuttgart. Standard Telephones and Cables’ 
German associate, reads numerals in international font OCR-A 
from cheques, invoices and similar documents and sorts the 
documents into 12 output pockets. 

Optical character recognition equipment of this type, which 
can read data printed with ordinary ink by business machines 
such as typewriters, adding machines, and high-speed printers, 
offers the possibility of reducing the cost of input to data 
processing installations. 


Reminiscent of a cathedral window, this photograph 
of a titanium wing panel under structural test at the 
Lockheed-California Company, depicts stresses on an 
aircraft in supersonic “flight” revealed by polarised 
light. Variations in colour indicate intensity of stress 
under dynamic loading. Strain gauges and other instru¬ 
mentation are also used to record details for analysis. 
Titanium is the phenomenally strong, light, heat-resistant 
metal which will make up most of the structure of 
Lockheed’s supersonic transport. Its special ability to 
withstand heat permits flight far faster than is possible 
for aluminium aircraft. 


Copper as strong as steel 

“A new kind of copper which is as strong as some kinds of 
steel, even at high temperatures, has been developed by the 
English Electric Company,” reported Denis Desoutter in the 
B.B.C. World Service. 

‘‘The process by which it is made is one of powder metal¬ 
lurgy. Powdered copper is mixed with the correct amount of 
very finely powdered aluminium oxide, and the mixture is then 
heated and extruded to form bars of stock material. The result¬ 
ing high-strength copper has electrical conductivity almost as good 
as that of pure copper, so that it is ideal for use in electrical 
work. It will make possible improvements in rotating electrical 
machines—motors and generators; it will be ideal for self-sup¬ 
porting conductor cables, which at present often have to be 
hung from steel wire, and it will make possible brazed and 
welded joints which have not been possible up to date. In fact, 
it is a development which opens a new career for copper as an 
engineering material.” 

Modernising videotape recorders 

A modernisation kit to modify Ampex VR-1100 and VR-1000 
series videotape recorders for high-band recording has been 
developed by Ampex Corporation, 401 Broadway, Redwood City, 
California. The kit was demonstrated for the first time in 
public at the recent National Association of Broadcaster’ Conven¬ 


tion in Chicago. Ampex say any VR-1100 and VR-1000 low- 
band videotape recorder currently in use can be modified for 
high-band operation using the new kit. Major components supplied 
with the kit are the VR-1200 signal system, a new Mark Ten head 
assembly and improved power supply. 

The high-band standard of videotape recording is said to 
permit greatly improved picture quality over the former low-band 
standards, and to allow third generation colour tape duplicates to 
be produced without significant deterioration in picture quality. 
Sixth generation monochrome duplicates may be produced with 
the quality of a low-band master. Ampex says. (For figures on 
high and low-band systems, refer ‘‘ELECTRONICS Australia,” 
May, 1966, page 50). 

Self-tapping stud for engineers 

A simple little innovation which is expected to save a good 
deal of money in the engineering industry is a self-tapping stud, 
described recently in a B.B.C. World Service program, in the 
following terms. 

“A stud is one of those things that, for example, hold the 
cylinder head down on a car. It looks like a threaded bolt 
sticking up out of the cylinder block. It didn’t grow there, it is 
threaded in by its other end, and that means first drilling the 
hole and then cutting the thread with a tap before the stud can 
be screwed home. But now a firm called Tappex has produced a 
stud which cuts its own way in. It is a combination of tap and 
bolt. It does away with the separate operation of tapping the 
holes, and it eliminates the need to buy taps and hold them in 
stock. It is just another of those ideas so simple that you 
wonder why nobody did it before. Already it has brought Tappex 
inquiries from all over the world.” 


This collection of “plumbing” is part of the radio 
frequency vision and sound combining filter of an ultra- 
high frequency television transmitter for the British 
Broadcasting Corporation’s B.B.C.-2 network in Britain. 

It is seen here under test at the Cambridge works of 
Pye-TVT Ltd. British manufacturers claim that in de¬ 
sign and performance, Britain’s ultra-high frequency tele¬ 
vision equipment leads the world. 

Corrosion inhibited 

A Soviet monthly on the technology of fuels and lubricants 
— Khimiya I Tekhnologiya Tonliv 1 Masel — No. 1 of 
1966, reports a trend in the Soviet Union towards the use of 
corrosion inhibitors based on nitrated petrolatum products. 

The article says that currently inhibitors are made by a 
petrolatum oxidation process which is laborious and relatively 
costly because of the large amount of air needed, the high 
temperature, catalysts and separation processes after oxidation. 

The nitrated products can be made at 65 to 70 degrees C 
and can be either oil-soluble or oil-water soluble, the latter 
compound being much superior to existing products for both 
ferrous and non-ferrous metals. Both are simple to manufacture 
in ordinary equipment, the report asserts. 
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AS NOW STOCKED BY LEADING AUDIO HOUSES 

Frequency Response — 10-50,000 Hertz. 

Compliance — not just vertical and lateral 

but also 45/45 of 25 x 10 6 cm/dyne. 
Choice of Regular or Spherical Gem 

quality diamond tip. (There is also 
a diamond available for 78 r.p.m.) 
Easily changed stylus assembly. 

Average channel separation of 20 db. 

Very low intermodulation distortion. 

Low overall weight and very low tip mass. 

Output voltage of 4 to 5 millivolts. 

Input load 47,000 ohms per channel. 

Vertical tracking angle of 15°. 

Tracking force 1.5 to 5 grams. 

ARE YOU STILL UNDECIDED THAT THE MODEL B 
IS SUITABLE FOR YOUR SYSTEM? 


Superb 

Grade 
MODEL B 
Cartridges 



THEN READ ON ; 

The output voltage of the Grado 
Model B cartridge is produced 
by two exceedingly small stress 
generators with an absolutely 
flat frequency response D.C. to 
50,000 Hz (constant velocity). 
As the cartridge contains no 
wires, coils or solder joints, and 
the internal impedance is only 
12,000 ohms, it is completely 
insensitive to magnetic and 
electrostatic hum pick-up, as 
well as to normal temperature 
changes, atmospheric condition 
and physical deterioration. 
Construction employs 24 carat 
solid gold ribbon connectors, 
military specification reliability, 

CARTRIDGES 
Model BE £19.10.0 ($39.00) 

BR £11.5.0 ($22.50) 

BT/R £7.10.0 ($15.00) 


thermo compression bonded 
electric joints and ultra light¬ 
weight, hand polished diamond 
tipped stylus. 

It is designed to be connected 
to standard 47,000 ohm ‘mag¬ 
netic’ input terminals as avail¬ 
able on any good quality stereo 
amplifier and has a stylus 
assembly which can be easily 
changed without tools. 

With outstanding square wave 
response, rich full bass, excep¬ 
tional transparency and smooth 
wide range, the Grado B cart¬ 
ridge, at a price you can afford, 
is a ‘must’ for those who seek 
only the best. 

STYLUS ASSEMBLIES 

Model BE/S £13.0.0 ($26.00) 

BR/S £6.10.0 ($13.00) 

BT/RS £4.17.6 ($ 9.75) 

B/3S £7.2.6 ($14.25) 

(for 78 r.p.m.) 


The MINI-DUSTER, also available, attaches to any ‘B’ 
cartridges (latest models). With free swinging lateral 
and vertical motion the Mini-Duster cleans record 
grooves immediately in front of the stylus. Does not 
impair performance characteristics of the cartridge in 
any way. Obtainable at slightly extra cost. 


H. ROWE 


4. CO. PTY LTD 


Sole Australian Agents 
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Intensifying light images 

An electronic image intensifies which 
multiplies the strength of available light a 
million times, is being produced by EMI 
Electronics, of Hayes, Middlesex, England. 

This high light gain makes the four-stage 
image intensifies type 9694, of particular 
interest for security applications and 
scientific work. Overall dimensions are 12in 
long and 4.75in diameter when encapsulated 
in silicon rubber. A permanent magnet focu¬ 
sing system is available. The ability to record 
single electron scintillations brings the in- 
tensifier performance close to that theore¬ 
tically attainable from the high sensitivity 
S-20 photo-cathode employed, while the out¬ 
put phosphor gives sufficient brightness for 
coupling to a television camera system. 
Either direct or television read-out is fea¬ 
sible. 

Electronic circuitry 

Standard Telecommunication Laboratories 
of Harlow, Essex, England, is applying spark 
machining in a microscopic way to thin 
film work for use in advanced electronic 
circuitry. Using a point electrode and the 
very low input energy of 24 volts, the S.T.L. 
research team has found it possible to main¬ 
tain the required correct spark gap of a few 
microns. This is achieved by vibrating the 
engraving stylus as it is traversed over the 
surface. In this way it makes and breaks 
contact with the film surface, providing the 
critical gap conditions during each half¬ 
cycle of vibration. 

The performance achieved with this 
machine is claimed to be comparable with 
that of electron and laser beams used on 
thin film machining work. Speed is about 
one centimetre a second (See story page 12) 

Miniature lithium batteries 

Pound for pound, lithium batteries pro¬ 
mise to be at least four times as efficient 
as other batteries now in use, claims Gulton 
Industries, of 202 Durham Avenue, Metu- 
chen, New Jersey. The company says its ex¬ 
perimental lithium cell produces 100 watt- 


hours per pound of weight, compared to 26 
watt-hours for nickel-cadmium batteries. The 
theoretical efficiency of Lithium, it adds, is 
600 watt-hours per pound. 

Since lithium (a light silvery-white metal) 
is extremely reactive with water, the com¬ 
pany uses it in a hermetically sealed cell 
with a non-aqueous electrolyte. 

Reinforced bolts and screws 

Bolts and screws made of plastics re¬ 
inforced with glass fibre have been patented 
by Licentia Patent-Verwaltungs G.m.b.H., 
Theodor-Stern Kai 1, Frankfurt (Main). 


This is a scale model of a satellite 
communications ground station 
being built at the Marconi Com¬ 
pany's works at Chelmsford, Eng¬ 
land, for Cable and Wireless Ltd. 
This will be the first British civil 
ground station to go overseas, and 
will be installed on Ascension 
Island to take part in the American 
APOLLO moon-shot program. 


Do you design your own circuits? All 
the advantages of printed circuits can be 
yours at modest cost. For many years 
Precision Windings have supplied printed 
circuits to Australian industry . . . and 
now streamlining of production tech¬ 
niques permits the economical manufac¬ 
ture of small quantities . . . even single 
circuit boards. You design and supply 
the artwork ... we do the rest. Pre¬ 
cision workmanship is guaranteed and 
delivery made within 7 days. 

FREE! As many enthusiasts will not be 
familiar with the preparation of “art¬ 
work,” send a stamped, addressed en¬ 
velope to us and we will forward a set of 
notes written to simplify preparation. 
Instructions are clear and concise. 

NOW AVAILABLE . . . 

PRECISION WINDINGS ARTWORK AIDS! 

As many of our clients find some diffi¬ 
culty in drafting we have prepared specia 
drafting aids. These consist of Solder 
Lands, Black Crepe Tapes, Clear Film 
and Transfer Letters. 

Solder Lands: 

I in external x 1 16in internal 

$1.60 for 500 
gin external x 1/16in internal 
$1.60 for 500 
iin external x 1 16in internal 

$1.60 for 500 

Black Crepe Tapes: 

Ain x 60 yards . . $1.88 per roll 

Jin x 60 yards . . $2.22 per roll 

Clear Film: 

Sheets 18in x 18 x .002 

50c per sheet. 

Transfer letters: 

Sheets as selected 

$1.50 per sheet 


..POST THIS COUPON NOW!. 


Please manufacture for me the printed cir¬ 
cuits specified herewith in accordance with the 
artwork supplied. 


B Number required .... Scale of art work .. 


Size 


Area . D/N 


Phenolic paper circuits at 5c per 

sq. in. $ 

Epoxy circuits at 8c per sq. in. S 
Epoxy Blass circuits at 10c per sq. in. S 
Holes drilled at 5 for 1c (.2c each! S 
Cost of photonegative (fixed cost) S3.00 
Sales Tax (l2'/2 r /- or 25'* > $ 

Packing and registered postage $0.50 

Total S 

Please find cheque money order postal notes 

for total of S .... e. (All cheques 

and money orders should be made payable to 
Precision Windings.) 


NAME 


(block letters) 


ADDRESS . 

STATE . OCCUPATION 


PRECISION WINDINGS 

52 CAMBRO RD., CLAYTON, VIC. 
Telephone 544-7370 


Yttrium iron garnet (Y1G) and 
Yttrium gallium iron garnet 
(YGaIG) crystal spheres 0.3in dia¬ 
meter or larger, and rods of various 
sizes, are now available on a com¬ 
mercial basis from Litton Indus¬ 
tries' Airtron Division, Morris 
Plains, N.J., U.S.A. These crystals 
are used in microwave filters, delay 
lines and other components. The 
YIG crystals have a saturation mag¬ 
netisation of 1780 gauss and a line 
width of about 0,35 oersteds. With 
YGaIG crystals, saturation magne¬ 
tisation varies between 15 and 1750 
gauss, depending on the amount of 
dopant. 


Germany. Great shear strength is claimed 
for the components, which are designed 
specifically for high-duty electrical 
purposes. 

Heat-dissipating enamel 

Black enamels that will protect steel 
from corrosion and also dissipate heat may 
be used at up to 1.700 degrees Fahrenheit, 
reports the University of Illinois. A study of 
the enamels is available from the Clearing 
House, Springfield, Virginia, for 90c 
(U.S. $1) — reference AD 278,103. 

Black oxides are added to quartz-barium- 
borax frits and the sheet enamelled in the 
usual way. The black coating is intended 
for Iconel and stainless steels. The enamel, 
it is stated, not only dissipates more heat 
than ordinary ones but also has better 
thermal conductivity. 

Tapes warn of buried pipes 

Brightly coloured plastic tape buried in 
the ground a few feet above pipelines and 
gas or water mains is said to reduce inci¬ 
dents in which excavating machines ac¬ 
cidently cut into the mains. 

Griffolyn Company, P.O. Box 33,248, 
Houston, Texas, says the tapes are colour- 
fast and have a long underground life. They 
are colour-coded to show what type of 
pipe lies beneath. Excavators turning up the 
tapes know they are nearing pipes. C2 


NOW! PRINTED CIRCUITS 
TO YOUR OWN DESIGN! 
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Logic and counting circuits — 2 





The operations NOR and NAND—techniques of 
"minimalisation"—the Karnaugh map—practical 
circuitry—positive, negative and mixed logic— 
a logic demonstrator—commercial logic blocks— 
block loading: "fan-in" and "fan-out." 

by Jamieson Rowe 


When the elementary logical opera¬ 
tions AND,OR and NOT and the laws 
describing the relationships between them 
were introduced in the first article, men¬ 
tion was made of the procedure of mini- 
malisation. It is proposed to discuss 
minimalisation in some detail in the 
present article, but before doing so it 
will be worthwhile to spend a short time 
introducing two further logical operat¬ 
ions: NOR and NAND. These are act¬ 
ually combinations of the elementary 
operations discussed last month, but are 
conveniently considered in practice as 
being themselves elementary. 

The NOR operation (also called the 
“Pierce arrow function" after its orig¬ 
inator, C. S. Pierce) is virtually a com- 
plementary-OR or NOT-OR operation: 
if you like, an OR operation in which 
the output is negated. It is symbolised by 



This situation exists where the fol¬ 
lowing equation applies: 


D=--(A + B + C) . . . 0) 

The truth table definition of the NOR 
operation is 


INPUTS 

OUTPUT 

A 

B 

c 

[A + B + C; 

0 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

0 

1 

1 

0 

1 

0 

0 

0 

1 

0 

1 

0 

1 

1 

0 

0 

1 

1 

1 

0 


The NAND operation (also called the 
“ShefTer stroke function" after H. M. 
Sheffer, its originator) is in similar 
fashion a complementary-AND or NOT- 
AND operation; an AND operation in 
which the output is negated. The symbol 
for the NAND operation is 




Logic circuitry plays an important part in digital equipment. 
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This represents a situation where 

D = (A.B C) ... (2) 

The truth table definition of the 
NAND operation is 


INPUTS 

OUTPUT 

A 

B 

Q 

(aIZi 


3 

c 

1 

0 

0 

1 

1 

0 

l 

0 

1 

c 

1 

1 

1 

1 

0 

0 

1 

1 

0 

1 

1 

1 

l 

0 

1 

1 

1 1 1 

0 


Because they are “complex” 
operations, both containing two of the 
elementary logical operations, the NOR 
and NAND operations may be used as 
“universal building bricks.” Any logical 
operation, no matter how complex, can 
be performed by a suitable combination 
of identical elements performing either 
the NOR or NAND operation. For ex¬ 
ample, to perform the AND operation 
upon three terms “A,” “B.” and “C,” us¬ 
ing NOR operations, four NOR elements 
would be connected together thus: 



It may be seen that this particular 
configuration makes use of the first law 
of deMorgan’s theorem, as stated last 
month in equation (3). 

Although using only NOR or NAND 
elements to synthesise all logical oper¬ 
ations might appear to involve more 
elements than if the basic elements were 
all used, it often proves in practice to 
be the more economical approach. This 
is partly because the NOR or NAND 
circuit blocks become the “universal 
building brick,” and may be mass-pro 
duced in large quantities. 

Apart from this, it is often found in 
complex logic circuits that the desired 
logic operations may be re-arranged so 
that they involve scarcely more NOR or 
NAND elements than if the basic AND, 
OR or NOT elements were used. Thus 
while the above example would suggest 
that no less than four NOR elements 
would be required to perform each AND 
operation, in practice three of these 
(those used as inverters) will often be 
unnecessary as the complements of the 
inputs will be available from other sec¬ 
tions of the circuit. Either this, or it is 
possible to reverse the so-called “logic 
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polarity,” as will be explained later in 
this article. 

Such techniques comprise one aspect 
of the general design procedure called 
minimalisation. As mentioned in the 
first of these articles, minimalisation is 
the name given to procedures for 
finding the minimum number of circuit 
elements which will perform the required 
complex logical operation or “function.” 

Together with the practical minimal¬ 
isation techniques of operation re-arran¬ 
gement and logic polarity reversal, there 
is a somewhat more fundamental tech¬ 
nique, one which is logical in nature 
rather than electrical. It is called “find¬ 
ing the prime implicants,” where the 
prime implicants are defined as those 
minimum terms required to completely 
describe the complex logical function 
concerned. In other words, this aspect 
of minimalisation is a process of reduc¬ 
ing the complex logical function down 
to its bare essentials. 

This may be performed in a variety 
of ways. One can simply sit down with 
pencil and paper and try to whittle down 
the logic or circuit diagram in time- 
honoured “cut and try” fashion; or al¬ 
ternatively, one can manipulate the logic 
equation describing the complex func¬ 
tion, using the various laws of comb¬ 
ination which we discussed in the first 
article to arrive at the simplest formu¬ 
lation. However both these methods tend 
to be somewhat unreliable at best, and 
also rather unwieldy when the function 
concerned deals with more than about 
four input “variables.” 


c 



Where more than about four variables 
are involved, it proves useful to employ 
graphical and topological methods. 
Probably the most popular of these is 
the Karnaugh map method, developed by 
M. Karnaugh from an earlier Veitch 
map method — which in turn was a de¬ 
velopment from the logic diagrams of 
the logician John Venn. 

The Karnaugh map is a multi¬ 
compartment matrix diagram in which 
every compartment or “cell” corresponds 
to a specific combination of the vari¬ 
ables concerned. A Karnaugh map for 
four variables is shown in figure 1. Each 
of the four variables A, B, C and D are 
regarded as being “true” for the cells 
indicated by the brackets, and false for 
the remaining cells. Note that there is 
a cell for every possible combination of 
truth or falsity of the variables con¬ 
cerned. 

To illustrate the cell coding, the cell 
“X” in fig. 1 represents the variable 
combination expressed by 

X=A.B.C.D 

and the adjacent cell Y represents the 
combination given by 

Y=A.B.C.D 

It may be seen that the cell coding 
system employed in the Karnaugh map 
results in the property whereby each 


cell differs from adjacent cells in the 
value of only one variable. For example, 
the cells X and Y above differ only with 
respect to the value of the variable C. 
This property simplifies cell grouping, as 
will be seen in a moment. 

Examples of Karnaugh maps for 


quired to be true whenever there occurs 
any one or more of the input variable 
combinations “(A and B and C and D)”, 
or “(A and not-B and C and D)”, or“(A 
and B and not-C and D)”, or . . . 

This information is then entered into 
the map by marking each cell with a 


Karnaugh maps 
for the topologi¬ 
cal representation 
of two-and five 
variable logical 
functions. Below 
is a four-variable 
map marked for 
the example dis¬ 
cussed in the 
text. 


Fig. 2 


1 



5-VARIABLE 
KARNAUGH MAP 



other numbers of variables are shown 
in figure 2. A two-variable map is 
shown purely for illustration; in fact, 
a map would never be required where 
only two variables were involved. Note 
that for five variables it proves com 
venient to draw the map in two matrices, 
one for each value of the fifth variable 
(E). 

In using the Karnaugh map to find 
the prime implicants the first step is to 
write down in full the logic equation 
of the complex function, by stating all 
the input variable combinations for 
which the output is to be true. For 
example, a problem may require the 
output (Z) to be true for the following 
combinations of four input variables A, 
B, C and D: 


Z=A.B.C.D.-b A.B.CD. + A.B.C.D. 

-f-A.B.C.D.-f-A.B.C.D.-f A.B.C.D. 
-f-A.B.CJD.-f A.B C.D. ... (3) 
In other words, the output Z is re- 


“1” or a “0” to signify the required 
output value for that combination of 
variables. Figure 3 shows a four-vari¬ 
able map with the cells marked for the 
above example. 

The minimalisation technique then 
consists of attempting to group all the 
“1” cells into a minimum number of 
groups representing small sub-functions 
in which one or more variables are re¬ 
dundant. 

It may be recalled from the first 
article that a variable is redundant for 
a particular function if it may take 
either value without having an effect 
upon the value of that function. 

Thus if a problem required that the 
output Z be true only for the two input 
variable combinations represented by the 
cells marked “X” and “Y” in figure 1, 
this would mean that input variable C 
could be ignored as redundant; it can 
obviously be either true of false as far 
as that particular problem is concerned. 
One could thus define the function of the 
required logic circuit as “Z=A.B.D”. 

It may be noted in passing that instead 
of grouping the “1” cells, it is quite 
feasible to think in terms of comple¬ 
ments and group the “0” cells instead. 
In fact this alternative procedure may 
in some cases allow the designer to 
arrive at a simpler and more satisfactory 
solution. 

To return to the example of figure 3: 
three of the possible groupings for this 
map are shown in figure 4 to show 



Although the six logic elements on this panel are nominally labelled 
“NOR” gates , they may in fact be arranged to perform any of the five 
basic logical functions. The panel is the first of a small group to be de¬ 
scribed in these articles, intended either for individual use or for even¬ 
tual assembly into a digital “ demonstrator ” and breadboarding unit . 
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SOLID STATE RECTIFIERS 

•Inexpensive *Long Life •Efficient “Small Size “Low Heat ®No Filaments 


Typical Circuit ixssmphs: 

500 VOLTS 200 MA FOR TRANSMITTERS, AMPLIFIERS OR MODULATORS 


LI 



C1-C8 .0022 ufd 600 V.W. 

C9-C12 64 ufd 350 V.W. 

RI-R8 270K ohm a Wott Corbon 
R9-R12 25K ohm 5 Watt Wire Wound 
LI 5 Henry Choke (Ferguson CF1 13, 

A & R 3047, Trimox TZ467) 

T1 350 0-350 V ot 200 MA A & R 
PT1938 VO=490 V.DC 180 MA 
385-0-385 V at 250 MA Ferguson 
PF171 VO=500 V.DC 230 MA 
400-0-400 V at 250 MA Trimax 
TP4327 V0=520 V.DC 230 MA 
Q1-Q4 Anodeon IN3196 800 PIV 

Rectifiers 


300 VOLTS 150 MA FOR RECEIVERS OR SMALL AMPLIFIERS 


LI 



C1-C2 64 ufd 525 V.W. 

LI 12 Henry 150 MA (Ferguson CF108, A & R 3042, Trimax 

TZ465 

T1 250-0-250 V at 150 MA (Ferguson PF1508, A & R PT1896) 
Q1-Q2 Anodeon 1N3196 800 PIV Rectifiers 


45 VOLTS 45 MA FOR BIAS SUPPLIES 



Cl 100 ufd 50 V.W. 

C2 100 ufd 100 V.W. 

T1 18.9 V RMS Three 6.3 V Heater Windings in series 

Q1-Q2 Anodeon ADI00 100 PIV Rectifiers 


~ 1.5 — ' 

-0.4 - 


0.030" o 

t 

, 

0.035" 0 — 1 

T- - — 1 -1 


/ l ^ 

i '—r —r 1 


Anode Close Seol ' C"' w ' 

-0.24" 


This range of Rectifiers is manufactured in Australia especially for 
Radio, TV or industrial equipment applications. Your nearest Anodeon 
Sales Office will be glad to give you more information. Just drop us 
a line or give us a call any time. 


ANODEON type 


ADI 00 

1N3193 

1N3253 

1N3194 

1N3254 

1N3195 

1N3255 

1N3196 

1N3256 

ADI 000 

Type of Load 


CAP 

CAP 

CAP 

CAP 

CAP 

CAP 

Maximum Peak Inverse Voltage 

V 

100 

200 

400 

600 

800 

1000 

Maximum RMS supply voltage 

V 

35* 

70* 

140* 

210* 

280*‘ 

350* 

at 25°C 

MA 

500* 

500* 

500* 

500* 

500* r 

500* 

• ■ • ror Vr a ra c urrcnr m » 

at 75°C 

MA 

500* 

500* 

500* 

500* 

500 * f 

500* 

Recurrent surge current . 

A 

6 

6 

6 

6 

6 

6 

One cycle surge current (50 cps) . 

A 

35 

35 

35 

35 

35 

35 

Max. Forward voltage drop at 500 mA 

V 

1 

1 

1 

1 

1 

1 

Max. rev. current at rated PIV and 25°C ... 

UA 

5 

5 

5 

5 

5 

5 

Max. average full cycle rev. current at 

Max PIV and 750 MA If at 75°C 

UA 

200 

200 

200 

200 

200 

i 

200 


* For Resistive Loads Double Max. RMS Supply Voltage and Increase Forward Current to 750 MA 


AHODEON 

Sales Division: 


N.S.W.: 443 Concord Road, Rhodes 73 0211 

VIC.: 153 Sturt Street, South Melbourne 69 0300 


GENERAL ACESSORIES: Stores Throughout Australia are also Holding Stocks 
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Fig. 4 
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Z - A.C.D + A.B.C 4- A.B.C 
+ A.C.D + B.D 


Z - A.C.D +- B.C.D 
+ A.C.D + A.B 


Z - A.C.D 4- A C.D 
+ A B + B.D 


diodes and resistors to perform the 
logical operations and transistor ampli¬ 
fiers to restore signal level. Can attain 
very high speeds of operation. Often 
abbreviated to “DL.” Sample AND and 
OR gates are shown in figure 6. 


popularity. Abbreviated to “CML.” 

DIODE TRANSISTOR LOGIC: Uses 
diodes to perform the logic, with transi¬ 
stors for inversion and amplification. 
Virtually an extension of simple diode 
logic. Capable of high speed operation 


"OR" GATE 


+ 9V 



OUTPUT BECOMES POSITIVE IF ANY 
ONE INPUT BECOMES POSITIVE 

i.e.. Z - A + B + C 



Fig. 6 


ALL THREE INPUTS MUST BEAT + 9V 
BEFORE OUTPUT CAN BECOME POSITIVE 


A.B.C 


what is involved with more complex 
functions. Note that there is no single 
“correct” answer. In many cases, as in 
this one, there will be a number of 
possibilities, some of which may be 
equally minimal in terms of logical 
operations. The final choice between 
these alternatives depends upon such 
factors as the type of circuit blocks 
to be used, input and output loading 
limitations on circuit blocks, layout, and 
the convenience of obtaining comple¬ 
ments of input variables if these prove 
to be required. 

Thus from a purely logical viewpoint, 
of the three groupings shown in figure 4 
that marked (c) would be most prefer¬ 
able, because it reduces the function Z 
of equation (3) into only four sub¬ 
functions involving the smallest number 
of terms and their complements: two 
of the four sub-functions involve only 
two terms, and only terms A and C 
are required in complementary form. 
However, in a practical case some of 
the factors mentioned above may make 
groupings (a) or (b) more attractive. 

The general rule for cell grouping is 
to first select any cell which cannot 
be grouped with others. Then “groups 
of two” loops are made around all cells 
which cannot be grouped into larger 
loops; then “groups of four” loops 
around those that cannot be grouped 
into loops of eight, and so on. (Note 
that it is only feasible to group cells 
in loops enclosing numbers equal to 
positive integral powers of two—i.e., 
loops of 2, 4, 8, 16, etc. This follows 
from the fact that grouping relies upon 
variable redundancy.) 

It should be realised that cells on 
opposite edges of the matrix are effec¬ 
tively adjacent. Thus a loop may in 
fact contain cells on opposite “sides” 
of the map, because in theory the map 
has no “sides.” The example in figure 5 
illustrates a loop of this type. 


c 



It may be seen that the Karnaugh 
map method allows one to determine 
fairly easily the various possible simpli¬ 
fications of the required complex logic 
function. This allows the selection of 
the most attractive of these before 
translating the logical function into 
circuitry. 

Let us now pass on from this intro¬ 
ductory discussion of logic circuitry to 
look at the actual circuitry involved in 
performing the elementary logic opera¬ 
tions AND, OR, NOT, NOR and 
NAND: the circuit blocks or “gates.” 

There are a great many different 
types of circuit used to realise these 
operations, and it will not be possible 
here to describe even a majority of 
these in any detail. However, it may 
be of interest to give brief mention of 
a number of common types of circuit, 
as follows: 

DIODE LOGIC: This is perhaps the 
simplest type, using semi-conductor 


TUNNEL DIODE LOGIC: Not much 
more complex than ordinary diode logic, 
but employs the unique characteristics 
of the tunnel diode to achieve extremely 
fast operating speeds. Often abbreviated 
to “TDL.” 

NEON LOGIC: Uses neon bulbs or 
three-element neon trigger tubes to per¬ 
form logic, again in conjunction with 
resistors. Offers cheapness where operat¬ 
ing speeds are relatively low; not suit¬ 
able for very high speeds. Abbreviated 
to “NL.” 

CORE DIODE LOGIC: Logic is per¬ 
formed by semiconductor diodes and 
small ferrite toroidal cores. For moder¬ 
ate speeds and moderate power levels. 
Abbreviated to “CDL.” 

4-LAYER DEVICE LOGIC: Uses 
thyristors (SCRs) or silicon-controlled 
switches to perform the logic operations. 
Mainly used where high currents and/or 
voltages must be used — “power logic.” 

DIRECT COUPLED TRANSISTOR 
LOGIC: Uses transistors switching be¬ 
tween bottomed (saturated) and cutoff 
states to perform logic; depends upon 
use of transistors with carefully con¬ 
trolled parameters. Economical but tends 
to be susceptible to noise because of 
the low voltage levels employed; moder¬ 
ately fast. Abbreviated to “DCTL.” 

CURRENT MODE LOGIC: Uses 
transistors to perform logic, but biasing 
is from constant-current sources to pre¬ 
vent saturation and allow extremely 
rapid switching. Has high noise im¬ 
munity despite fairly low voltage levels. 
A relatively recent system, growing in 


at moderate cost. Abbreviated to “DTL.” 

RESISTOR TRANSISTOR LOGIC: 
Perhaps the most straightforward and 
economical system where moderate 
speeds of operation are required. The 
resistors perform the logic, with the 
transistors performing inversion and 
amplification. The use of silicon transi¬ 
stors gives good temperature independ- 
ance, circuit simplicity and reliability. 
Abbreviated to “RTL” or to “RCTL” 
where capacitors are added to give a 
marginal increase in operating speed. 

RTL circuitry will be used in the 
following short discussion to illustrate 
the concept of “logic polarity.” 

In electrical logic circuitry it is usual 
to arrange for each section of the cir¬ 
cuit to have only two stable states, and 
to make these states correspond to the 
logical values “true” (1) and “false” (0). 
This is done because it means that the 
circuitry can be of a relatively simple 
“on-off” type which renders operation 
almost completely independent of com¬ 
ponent ageing, noise, supply voltage vari¬ 
ations and other factors which would 
tend to be troublesome in multi-state or 
continuous-variation circuitry. 

While the two circuit states used may 
correspond to such conditions as the 
“open” and “closed” state of switch or 
relay contacts, in general they corres¬ 
pond to different voltage or potential 
levels. 

In so-called “positive logic” circuitry, 
the true or 1 state of the circuit corres¬ 
ponds to a more positive potential than 
the false or 0 state. With a positive 
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Model U-50D 


Sold throughout the world via an extensive network of sales- 
and-service agents, Sanwa testers are accepted for their 
superior performance -performance built in by advanced tester 
technology, 20 years of specialized experience, and strict 
quality control. Each Sanwa tester gives you versatility, 
reliability, and durability. 

For testers that measure up to your severest requirements, 
look to Sanwa Electric. 


For detailed information please write to our agent: 



WARBURTGN FRANKI LIMITED 

NEW SOUTH WALES 

SYDNEY: 307 Kent Street 

SOUTH AUSTRALIA 

ADELAIDE: 204 Flinders Street 

QUEENSLAND 

BRISBANE: 13 Chester Street, Fortitude Valley 

VICTORIA 

MELBOURNE: 220 Park Street, South Melbourne 


SANWA ELECTRIC 
INSTRUMENT CO., ltd. 

Oempa Bldg.. 2-chome. Sotokanda. Chiyodaku. Tokyo. Japan. Cable : “SANWAMETER TOKYO” 
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supply line and negative chassis or 
“ground,” positive logic circuitry thus 
employs near-supply potential to signify 
“1” and near-chassis potential to signify 
“0”. However a circuit with a negative 
supply line and postive chassis may 
still use positive logic, this time by using 
near-chassis potential to signify “1” and 
near-supply potential to signify “0.” 

So-called “negative logic” circuitry 
adopts precisely opposite conventions: 
the more negative potential in the cir- 


of a + 9V input signal to any of the 
three input terminals A, B or C will 
cause the transistors to turn on. This 
will raise the potential of the output 
terminal Z to approximately +9V, and 
also cause the small indicator lamp to 
light. I.e., in positive logic terms 


Z=A -j- B -|- C 


(4) 


The same circuit becomes an AND 
block or “gate” if we consider it from 
the negative logic viewpoint. The out- 


BCLQ8.2N3565.etc. 



A practical cir¬ 
cuit which in 
positive logic 
performs the OR 
function . 


In positive logic 
this circuit per¬ 
forms the NOR 
function. It is 
used for the gates 
of the demon¬ 
strator panel de¬ 
scribed in the 
text . 


I00K 

/ A o— 


I00K 
3 
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INPUTS -< 


I00K 


I00K 

V DO—V\W~ 


ALL RESISTORS jW 


Fig. 8 


. +9V 



{OUTPUT) 


R TL "NOR" GATE 


cuit represents the “1” state, and the 
more positive the “0” state. Again the 
logic polarity is quite independent of 
the actual power supply polarity to the 
circuit and it is quite feasible to have 
a negative logic circuit with a positive 
supply line. 

As mentioned earlier in this article, 
the fact that it is electrically possible 
to have both “positive” and “negative” 
logic circuitry means that very often 
.circuit blocks can be made redundant 
simply by alternating when convenient 
between one logic polarity and the other. 
For instance, a NOT operation can be 
provided simply by reversing the logic 
polarity rather than by using a physical 
inverter block. Control of logic polarity 
is an important part of the technique of 
minimalisation. 

Changes in logic polarity need not 
necessarily occur at the circuit block 
interconnections. It often proves con¬ 
venient to use one polarity convention 
at the input of a block and the other 
at the output, virtually reversing the 
conventions within the block. This tech¬ 
nique is called “mixed logic.” The first 
of our practical examples should make 
these points clear. 

The diagram of figure 7 shows a simple 
transistor circuit which in positive logic 
performs the OR operation. Application 


put Z will then be true (chassis potential) 
only when all three inputs A, B and C 
are true also. This in negative logic 
terms the same circuit performs the 
operation 

Z=A.B.C ... (5) 

(However note that in this case the 
indicator lamp will signify the false 
output condition rather than the true 
output condition.) 

From a mixed logic viewpoint the 
circuit fairly obviously has two possi¬ 
bilities: positive at input with negative 
at output, or vice-versa. 

If the positive-negative convention is 
adopted (“1”=9V at the inputs, and 
0V at the output), then the circuit 
performs the NOR operation: the output 
is true only when all three inputs are 
false. That is, 

Z=A+B+C ... (6) 

(As with the negative logic case, the 
indicator lamp will now indicate not 
“Z=l,” but “Z=0”) 

And if the negative-positive convention 
is adopted (‘T”=0V at inputs, -F9V at 
output) the circuit then performs the 
NAND operation: the output is false 
only when all three inputs are true. Here 

Z=AJLC ... (7) 
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§ PROJECTS 

I YOU CAN 

^8# BUILD NOW! 

How would you like to make a 2- 
Transistor Radio, an Intercom Unit, 
a Burglar Alarm, Electronic Ther¬ 
mometer, Stereo Headphone Ampli¬ 
fier, Short Wave Adaptor, or any one 
of 60 Exciting, easy-to-build Pro¬ 
jects? 

irs EASY 

THE S.E.W. KIT WAY 

• No Technical Background Needed 
Just Screwdriver, Pliers and Sol¬ 
dering Iron. 

© All kits transistorised. 

$ All parts Inexpensive — Easily 
Obtainable and Re-usable. 

IDEAL FOR BEGINNERS 
OF ALL AGES 

Kits use special Printed Circuit 
Board. 

SPECIAL OFFER 

© 2-Transistor Radio Kit, complete 
with Battery and Earphone, 
$13.00 (£6/10/-). 

Or 

Send for Complete List of Projects 

S. E. WILLIS TRADING CO. 

38 RIVERSDALE ROAD, 
CAMBERWELL E6, VICTORIA 

Telephone 82-5787 


MASTER ELECTRONICS 

through Transistor Kits 3-phase 
training program. 

1. Master Electronic Theory from 
fundamentals to advanced applica¬ 
tions this quick and easy way. 
Learn the theory from “Transistor 
Kits” Magazine and programmed 
electronic courses. 

2. Master the practical side from the 
60 projects above, projects 
described in our magazine and the 
fundamental experiments taught in 
our courses. 

3. Master the mathematical side this 
new easy way based on the SLIDE 
RULE ... no drudgery ... no 
time wasted on routine electronic 
calculations. This way you calcu¬ 
late like an engineer—right from 
the beginning. 

Send 20 cents for sample copy of 
“Transistor Kits” magazine and pre¬ 
liminary 3-phase knowledge check 
form. To find how you rate these 
3 ways now, so you can build for the 
future. 

Write today to, 

TRANSISTOR KITS 

69A CHURCH STREET, 
BRIGHTON, S5, VICTORIA 

Telephone 92-3159 
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HOW TO MAKE REAL MONEY? 

(IF YOU ARE AN ELECTRICAL RETAILER, 

SERVICE MAN OR AN ELECTRICIAN) 

A. REPLACE WORN & WRONG TV 
ANTENNAS-A VERY PROFITABLE SERVICE 



• Ferris-Channel Master will quote you cases where retailers 
in Australia make more money from this activity than by 
retailing over the counter. 

# You don't need big capital or stock. 

@ This is an extension business for established retailers or 
an opportunity for others to set up in business on their own. 




# Ferris-Channel Master invites you to contact the Company 
for full details, consultation and assistance. 


It is a simple matter to prove to people that you can give them a better 
TV picture with a new aerial which is correct for their location. There are 
hundreds of thousands of TV installations which never were right, and 
as many that have deteriorated with age, corrosion and storms. Here is 
business that you can find and profit by. The Ferris-Channel Master 
organisation has successfully worked out the method—-it is yours for the 
asking. If you have electrical knowledge here is your opportunity—don't 
miss it for the sake of a few minutes and a stamp. 


OR WRITE TO:— “ANTENNA REPLACEMENT” 


FERRIS-CHANNEL MASTER 

752 PITTWATER ROAD, BROOKVALE, N.S.W. 


All enquiries will be promptly attended to and 
passed for further action to Branch Managers 
in all States of the Commonwealth. 


FERRIS-CHANNEL MASTER, 752 PITTWATER 


ALL ENQUIRIES WELCOME: 
ROAD, BROOKVALE 

NAME 


ADDRESS 

Please contact me about the TV Antenna Replacement market. 
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Depending upon the logic polarity 
adopted, then, a circuit may be used 
for a variety of logical operations. Al¬ 
though the simple configuration shown 
in fig. 7 would commonly be called an 
OR gate, it should always be borne in 
mind that it is potentially equally suit¬ 
able for use as an AND, NOR or NAND 
gate. And, in fact, as a NOT gate as 
well—since NOT is logically equivalent 
to either NOR or NAND with a single 
input. 

This property is in fact true of all 
logic circuitry. As the more perceptive 
readers will no doubt have realised al¬ 
ready, it is simply a practical implication 
of deMorgan’s theorem of duality which 
we discussed in the first article. 

Thus the circuit of figure 8 is a NOR 
gale in positive logic, a NAND gate in 
negative logic, an OR gate in positive¬ 
negative mixed logic and an AND gate 
in negative-positive logic. And with only 
one input, it becomes a NOT gate in 
either negative or positive logic. 

The “OR” and “NOR” circuits shown 
in figures 7 and 8 are quite practical 
ones, and are well suited for demonstrat¬ 
ion and experimental purposes by virtue 
of their inbuilt indicating lamps sym¬ 
bolising “true” output with positive out¬ 
put logic polarity. They offer fairly high 
input impedance (100K) and quite low 
output impedance, at a modest cost. 

The circuit of figure 8 being a “NOR” 
gate is particularly suitable for this 
purpose. For demonstration and experi¬ 
mental work a number of these circuits 
can be built up as “building bricks” to 
be interconnected as required. Up to 
five inputs may be used per gate, al¬ 
though only four are shown in the dia¬ 
gram. The basic circuit has been designed 
for low speed operation, but will op¬ 
erate to above 20 KC quite reliably. 

Shown in the photographs is a demon¬ 
strator panel which will be briefly des¬ 
cribed. The panel mounts six of the 
NOR gates shown in figure 8, with their 
input and output jacks and indicator 
lamps brought out conveniently to the 
front. Such a unit would be ideal for 
demonstrational work, while engineers 
may also find one or two such panels 
useful to mock up or “breadboard” logic 
circuitry prior to the purchase of com¬ 
mercial circuit modules. 

Interested readers may also care to 
build up units in order to make them¬ 
selves more familiar with practical cir¬ 
cuit logic design and operation. 

It may be noted that this panel with 
its six NOR gates is the first of a small 
number of digital demonstration panels 
to he described in these articles. Al¬ 
though most of the panels will be in¬ 
dividually useful in their own right, they 
will be designed so that they may be 
used in conjunction with one another 
as required. It is anticipated that the 
complete range of panels will form a 
digital demonstrator/experimental test¬ 
bed of considerable flexibility. 

As may be seen from the photographs 


A side view of the NOR gate demonstrator panel , showing its construe - 
//<?/?. The six gates are wired on “Vero-board” as shown by the diagram 
below. Three small brackets fasten the board to the front panel , which 
is from the “Lektrokit” range . 
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TO INDICATOR 
LAMP 


WIRING FOR ONE “NOR" GATE 


A small power 
supply which is 
suitable for op¬ 
eration of the 
NOR gate panel , 
Other power sup¬ 
plies may be used 
if desired. 


2xlN3193.OA6Q5.etc. 



the gates themselves are wired on a 
length of “Vero-board” printed conduc¬ 
tor strip panel measuring 14Hn x 2±in 
and having holes spaced on 0.2in centres. 
The strip is cut from a stock Vero-board 
panel coded 4/1001, and the conductors 
cut and wired as shown in the wiring 
diagram. 

The wiring board is mounted to the 
front panel via three small “U”-shaped 
brackets bent up from scrap aluminium 
(8in x iin strips). The brackets are 
clamped to the front panel via three of 
the “output” banana-type jacks. The 
front panel itself is from the well-known 
“Lektrokit” range, being coded type 
LK-401. (Both Vero-board and Lektrokit 
components are obtainable via parts 
suppliers, on order from the various 
branches or agents of the importers, 
E.M.I. (Australia) Ltd. In N.S.W. orders 
may be placed with the State distributor, 
Watkin Wynne Pty. Ltd., of P.O. Box 
318, Crows Nest.) 


The lamp bulbs used in the unit are of 
the “No. 2 Telephone Switchboard” 
variety, being rated at either 40 or 50mA 
and 6V. They are mounted to the front 
panel via close-fitting 5/16in rubber 
grommets. 

Because of the indicator lamps the 
current drain of each NOR gate is 
approximately 50mA; a little high for 
battery operation. However quite a few 
of these units may be powered from a 
9V power supply of the simple trans- 
former-rectifier type shown, or from a 
protected and regulated supply of the 
type described in the author’s article of 
September 1964. 

Note that the gates on this panel have 
common positive and negative supply 
rails, and that with positive logic a 
“true” input to any gate is achieved by 
connecting one of the four input jacks 
to the positive rail. With negative logic 
(where the gates become NAND gates) 
a true input is achieved by connecting 
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CLASSIC TAPE RECORDERS 

SALES AND SERVICE 93B LIVERPOOL ROAD, SUMMER HILL, N.S.W. 

Telephone 79-2618 


NEW RELEASE! 


FULLY TRANSISTORISED, light weight, hi fidelity tape recorder, using 14 SILICON TRANSISTORS for ex¬ 
treme performance and reliability (max. operating temperatures of silicon output transistors 200 deg. C.) 
TRANSFORMERLESS PUSH PULL output stage giving 5W (rms) OUTPUT (lOw peak). Distortion less than 
.25% 

This is more than twice the output of most tape recorders available at present. Ideal for use as a Hi-Fi AMPLI¬ 
FIER. Ready to connect to any record player. Record changers in portable matching carrying cases available. 


2 Track £74/10/- 


MODEL TR 9 

4 Track £78/10/- 


Price includes dynamic Mic, Tape and Spool 



© 3 speeds. 

© Response 35-18,000 
c.p.s. 

9 Separate treble and 
bass. 

© Push-button opera¬ 
tion. 

© Wow .15%. 


• 7in spools. 

© Beautifully styled tim¬ 
ber cabinet. 

• Meter level indicator. 

© Position for 3rd 
head. 

© Monitoring through 
speakers. 


Definitely superior in every respect to any other recorder under £100. Model TR9 special fitted with 3rd head 
—sound-on-sound—Dual track operation—high level stereo—sound with sound—Monitor tape or signal—Echo— 
Mixing £18 extra. Recording tapes at reduced prices, 7in 1200ft. £1/10/. 

ASK FOR PAMPHLETS 


Sure Brite Picture Tubes 


ALL TYPES OP TUBES AVAILABLE EXCEPT BONDED 


Year Warranty 
$10 plus dud 


2 Year Warranty 
$12 plus dud 


Second Quality 
$8 (See below) 


27 inch $20 plus dud 
All prices cash or COD 


FULL WARRANTY: 

Any tube returned to Sure Brite under warranty 
is replaced with another one at no extra charge, 
regardless of whether it tests good or not, so long 
as it is not broken. 

COUNTRY CUSTOMERS 

Rail tubes to Lewisham Station, freight paid. 
Orders filled same day received. All freight 
charges to be paid by customer. 

LARGE STOCK 

W e always have 200 to 400 tubes in stock. All 
Australian types except bonded. When ordering 
state which price tube you want, otherwise the 
$12 tube will be supplied. 


THESE ARE 
TRADE PRICES 

DELIVERY 

Free delivery on. tubes Mon. Wed. Fri. inter sub¬ 
urbs only. 

SECOND QUALITY 

Some Second Quality Tubes at only $8.00 

DUDS 

Must be under vacuum and scratch free. 

We can sell 17 inch without dud for $6 extra 
21 inch without dud for $8 extra. 

TUBES 

We can supply tubes with 12 volt 300ma heater 


Sure Brite Picture Tubes 

22A VICTORIA STREET, LEWISHAM, SYDNEY, N.S.W. PHONE 56-6363 
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A.B + A.B 
(A + B).(A + B) 




Fig. 


9 


EXCLUSIVE-OR" FUNCTION 
(Z *» A OR B. BUT NOT A.B) 

EXAMPLES OF "NOR" LOGIC 


"EQUIVALENCE 11 FUNCTION 

(Z « A.B OR A.B) 


an input to the negative rail. And simi¬ 
larly with the two types of mixed logic, 
where the gates become either OR or 
AND gates. 

The six gates provided on this panel 
may be used to demonstrate quite a 
large number of logical principles, and 
to mock up many interesting logic 
functions. 

Figure 9 shows two sample logic 
functions which may be used to show 
function synthesis, the “exclusive-OR” 
function and the “equivalence” function. 
Many others will be found in the stan¬ 
dard texts and in some of the books 
listed in the bibliography. Note that any 
NOR gate may be used to perform the 
NOT or inversion operation simply by 
ignoring all but one of its inputs. 

Following articles in this series will 
show how the NOR gates described may 
also be used to demonstrate the opera¬ 
tion of the “flip-flop” and the free- 
running multivibrator. They will also be 
used as readout circuits in conjunction 
with the circuitry on the other panels. 

To conclude the present article let us 
look briefly at the commercial equiva¬ 
lents of the logic gates which have just 
been discussed. 

Commercial logic “building blocks” 
are usually based on either NOR or 
NAND units, although most manufac¬ 
turers provide a wide variety of associ- 
ted “blocks” in addition to the basic gate 
blocks. Usually there are “flip-flop” 
blocks used for storage and counting, 
Schmitt trigger blocks for waveform 
conversion and pulse re-shaping, ampli¬ 
fiers to restore signal level, one-shot 
multivibrators for pulse delaying, and so 
on. Many of these will be discussed in 
later articles. 

Commercial blocks are of two general 
types. Where extreme compactness is 
not required, the “discrete component” 
type are usually used, consisting of the 
appropriate resistors, transistors, diodes 
and so on — wired up and typically en¬ 
capsulated or “potted” into a protective 
epoxy resin block. 

Illustrated are typical blocks of this 
type, the “Series 1” digital circuit blocks 
marketed by Mullard-Australia Pty. Ltd. 
Operated at speeds up to 100K.C, they 
are intended for use in industrial logic 
applications, low-speed computers, test 
equipment, medical electronics and simi¬ 
lar applications. The blocks measure 
54mM x 24mM x lOmM. and consist of 


Two of the many logical functions which can be synthesised using the 
six gates on the demonstrator panel . They can also he used to demon¬ 
strate the operation of the “flip-flop," and for readout. 


Explanation of 
the loading terms 
“fan-in” and 

“fan out” 



f "FAN OUT" OR 
J PERMISSIBLE 

i LOADING 

IN NOMINAL 
\LOADING UNITS 



FINE BALANCE AND LIGHTNE 
PRECISE FINGERTIP CONTROL 
NO SWITCH TO DISTRACT 


See the range of Adcola "M" series solder 
Fools illustrated in ELECTRONICS Austral¬ 
ia March edition or write for brochure to 
Adcola Products, Pty, Limited. 

AOCOLA PRODUCTS PTY. LIMITED, 

12 Churchill St.. Mont Albert, Vic. B8-4351 


T H Martin Pty. Ltd., Charlotte 
St.. Brisbane. Qld. 2-1795-6. 

C L. Sedunary and Co., 126 

Brown St , East Perth W A 
21-2126 

H. Rowe and Co Pty. Ltd . 231 

Liverpool St , Hobart, Tas 34-3860 
F R Mayfield Pty Ltd 1 1 Hali¬ 
fax St Adelaide. S a 8-431. 

H Rowe and C. Pty. Ltd, 512 

Punchbowl Rd Lawemba, NSW 
75 0681. 


/4DCOLF\ 


'»US(ll»UAN 
prsVei* in of* 


mimiui»l 

OIMGH council 
o' *g»»**un 
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PRECISION ELECTROACOUSTIC EQUIPMENT 



TRUMPET 
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HD. 210/P 

Low frequency cut-off .. 

Sound distribution .... 

Air column length .. 

Power rating . 

Watts peak .... 

Impedance ... 

Frequency response ... 

Maximum diameter .. 

Maximum length .... 

Weight .. 

Price Retail £12-16-0 
Plus Sales Tax £1-6-8 


. 350 Hi 

. 120 deg 

. 350 mmi 

. 6 watts 

. 15 watts 

. 16 ohms 

350 -5- 10000 Hz 

. 210 mmj, 

. 210 mms. 

.... 1.300 grs. 


AGENTS: 

W.A.: D K. Northover & Co.. 337 Wellington St.. PERTH. 
S.A.: Neil Muller Pty. Ltd.. 8 Arthur St.. UNLEY. 

N.S.W.: Jacoby. Mitchell & Co.. 469-475 Kent St.. SYDNEY. 


TA5.: Homecrafts-Tasmania. 199 Collins St.. HOBART. 

Nichols Radio. 91 Wellington St.. LAUNCESTON. 
QLD.: T. H. Martin Pty. Ltd.. 35 Charlotte St.. BRISBANE. 
N.Z.: P. H. Rothchild. 83 Pretoria St. LOWER HUTT. 





Tenacious MUELLER clips are made in 
cadmium plated steel, solid copper and 
phosphor bronze—here we have illustrated 
a selection from the wide range available 
in Australia. Flexible vinyl insulators give 
complete protection without restricting 
operation. Wherever better temporary con¬ 
nections are made, youTl find MUELLER 
clips. See the range today! 


MUELLER clips and insulators may be pur¬ 
chased from leading radio and television stores 
anywhere in Australia or New Zealand. 


Australian National Distributors: 

ACME ENGINEERING (0. PIY. LTD: 

T “ 

N.5.W. * A.C.T.— A. E. Ackland Pty. Ltd. Tel. 51-4256. Vk.— Acme 
Engineering C Pty. Ltd. Tel. 28-5511. A. E. Ackland Pty. Ltd. Tel. 54 
2684, OW.--P. H. Phillips Pty. Ltd. Tel. 58-2011. S.A. - Neil Muller 

Ltd. Tel. 7I-H62. W.A r ~C\ L. Sewell Pty. Ltd. Tel. 30 3442. Tas. 
--W. P. Martin Pty. Lid. Tel. Lauri. 2-2844. Hob. 34-2811. 


ZEPHYR PRODUCTS PTY, LTD, 


70 BATESFORD ROAD, CHADSTONE, VICTORIA—PHONE 56-7231 


MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT & COMPONENTS 


ILLUSTRATIONS Vi ACTUAL SIZE 
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a small printed board potted in synthetic 
resin cases; overall weight approximately 
20gm. (0.07oz). Operation is from ±6V. 

Muliard also make available a range 
of low-speed blocks for industrial switch¬ 
ing applications — the widely-known 
“Norbits.” As the name suggests, these 
are based on NOR gates. 

Where extreme compactness is essen¬ 
tial, an alternative to discrete-compo¬ 
nent logic blocks is provided by the more 
recently developed integrated micro¬ 
circuits. 

These consist of the complete circuit 
for one or (often) more logic blocks, 
fabricated on a tiny chip of silicon and 
encapsulated into a package no larger 
than many transistors. Besides being very 
economical in terms of space these 
microcircuit logic blocks are extremely 
reliable and are ideally suited to fully 
automated manufacture. For further de¬ 
tails on microcircuits, readers may refer 
to the articles by E. Laisk, M.Sc., in 
the August and September 1965 issues 
of “Electronics Australia.” 

Pictured are typical integrated micro- 
circuits of this type, samples from the 
“Micrologic” range manufactured by 
Fairchild Australia Pty. Ltd. using 
their patent silicon planar process. At 
the time of writing, these microcircuits 
are available in quantities of 1-24 for 
as little as $2.20, making them quite 
competitive with equivalent discrete- 
component circuitry on a cost basis. 

It is common for manufacturers of 
both discrete-component modules and 
microcircuits to rate their units in terms 
of the effective loading of the input 
(“fan-in”) and the permissible output 
loading (“fan-out”). Note that fan-in 
describes the amount the module itself 
loads the output of the preceding units, 
while fan-out prescribes the maximum 
number of units which may follow it. 

These “loading” and “drive” factors 
are usually expressed not as voltages, 
currents or impedances, but in multiples 
of a nominal loading unit often equal 
to the loading effect of a single unit. 

Thus the Fairchild' microcircuits pic¬ 
tured are given fan-in and fan-out ratings 
which are multiples of the nominal load¬ 
ing of a single input of one of their 
low-power modules — approximately 
200uA at 0.9V. An inverter (NOT) unit 
may thus have a fan-in of “6” with fan 
out of “80,” showing that it loads 
a preceding circuit by only 6 loading 
units but may itself be loaded with 
modules together requiring 80 loading 
units. 

In general, microcircuits operate at 
fairly low voltage levels and are charac¬ 
terised by low-medium power and high 
operating speeds. In most cases they 
employ a modified direct-coupled tran¬ 
sistor logic (DCTL). The Fairchild units 
operate from a nominal supply of + 3.6V 
and are rated to operate reliably at 
speed’s up to 2MC. 

(To be continued.) 



A MULLARD 
CIRCUIT BLOCK 
SHOWN 
ACTUAL SIZE 
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Four of the Muliard “Series V’ 
logic blocks mounted on a plug¬ 
in wiring board . Actual size of 
the blocks is shown at upper left. 
(Blocks courtesy Mullard-Aus - 
tralia Pty. Ltd.) 


Fairchild “ Micrologic* integra¬ 
ted microcircuits. At left , much 
enlarged, is the type of circuitry 
employed in these devices. 


ALWAYS RELY ON B.D.S. 
SPECIAL for JULY 

1. Transistorized Variable DC 
Power Supply SE100 0.20v 
variable £8/15/ plus 12*% 

D tax equals £9/16/10 
$19.68. 

2. Transistorized Signal In- 

S jector SE250. Frequency 
400-700 C/S and Har¬ 
monics £2/5/ plus 12*% 
tax equals £2/10/8 $5.07. 
3. Grid Dip Meter TE-18 360KC to 
220 M/C £15/17/ plus 12*% 
equals £17/16/8 $35.67. 

4. Audio Generator TE22 Freqnency 
Range Sine Wave 20-200,000 CPS 
in 4 bands £17/8/6 plus 12*% 
tax equals £19/12/1 $39.21. 

5. Miniature Panel Mounting Tuning 
Indicators 400/ua £1/0/6 plus 

12*% tax. £1/3/1 $2.31. 

6. Slimline Teak Cabinets. Take 
8MX or 8WR plus Tweeter 
Speakers. £8/11/ plus 25% tax 
equals £10/13/9 $21.38. 

Suppliers of all Radio and TV Components 
Meter and Multimeters 

H200 Multimoter £5/12/6 Net 

$11.25 

CT500 Multimeter £6/9/4 Net 

$12.93 

The Independent Wholesaler 

RADIO DESPATCH SERVICE, 

Radio and Electrical distributors, 

Cnr. George and Harris Streets, 

869 GEORGE STREET, SYDNEY. 

Phone 211-0816, 211-0191 
Open Saturday mornings 
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ANTENNA MATCHING and BALANCING 

TRANSFORMERS 


For use with Transmitting and Receiving Antenna Installations! 


TOROID. BALUNS - A Special Series Product. 



Tot oi dal ferrite cores, fully encapsulated with epoxy resin and silica under vacuum. 
Suitable for use in cold to sub-tropical areas. All except 355C and 356C are provided 
with antenna insulator support brackets. Baiun dimensions approx. 2 dia. X 1 
4- Socket a ad lugs. Weighl approx. 3i to 4 or. Power rating— 200 Watts or 400 
Watts P.E.P., 


Impedance ratio 1:1, 75 ohms unbalanced to 75 ohms balanced. 3 to 
30 Mc/s. For use at centre of a dipole antenna w : th coaxial cable 
feed line or at base end with 75 ohnr. twin line. Coaxial connector 
is Belling & Lee L604/S and lug terminals. 


Impedance ratio 1:4. 75 ohms unbalanced to 300 ohms balanced. 

3 to 30 Mc/s. For use at centre of a folded dipole antenna with 
coaxial feed line or at base end with 300 ohm twin line connector 
and terminals as 350A. 


352A/DC 


Details as 350A except freq. range 500 Kc/s to 5 Mc/s, or to 30 
Mc/s, for receiving purposes only with increased attenuation. 


This is a type 350 with a coaxial socket SO 239 (Amphenol screw 
type). 


Type 351 with SO 239 coaxial socket. 


355C 


Impedance ratio 2-1:1 52 ohms unbalanced to 25 ohms unbalanced. 

3 to 30 Mc/s. For use at the base of a mobile whip antenna, coupled 
to fixed or adjustable transmitter output impedance. Lug terminals. 


356C 


Impedance ratio 3-1:1. 78 ohms unbalanced to 25 ohms unbalanced. 

3 to 30 Mc/s. Lug terminals. Use as 355C. 



S FO R £- 


A & R TRANSFORMER TYPE 


PUBLICATION 


PROJECT 


ELEC. AUST. MAY 1966 
ELEC. AUST. MAY 1966 
ELEC. AUST. APRIL 1966 
OUTLOOK JULY-AUG. 1965 
OUTLOOK JAN.-FEB. 1966 
ELEC. AUST. APRIL 1966 
ELEC. AUST. APRIL 1966 


1966 R-C Bridge 

THREE Band Short Wave Converter 


PT2150 

PT5890 

Z3200 (2 req’d) 

Z3212 

PT5755 

PT2150 

PT2062 
Z3040 
0T E7/15 

PT5721 

PT TD19 (2 req’d) 
PT2150 (for AC Supply) 
PT2150 (for AC Supply) 
PT5890 
PT5890 

PT1993 
0T E7/15 

PT1993 
PT5890 
PT5890 
PT 5786. 


Twin 5 Watt Class A Transistor Stereo Amp, 


Protected DC Supply 
3 Band Double Change Receiver 


MARCH 1966 


Playmaster 113 Stereo Power Amp, 


A Four Channel Audio Mixer 
Playmaster 112 Transistor Control Unit 
The 1966 Vacuum Tube Voltmeter 
A Two Band Short Wave Converter 
A Simple Public Address Amp. 


Playmaster Program Source 
A Powered Monitor for Radio Systems 
A Practical Photographic Timer 
A Battery Charger for your Car. 


Available from all Leading Stockists! 
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Signal Tracer 
From 

Oddment Parts 

BY KEITH WOODWARD 




Designed as a part of our oddment parts construction series, 
this Signal Tracer is a versatile piece of test equipment. It 
is no harder to make than previous items in this series, will 
provide an interesting constructional exercise, and will prove 
a valuable servicing aid for the beginner and advanced 
experimenter alike. 


The function of this unit is clearly 
indicated in its title, that is, it is cap¬ 
able of tracing a signal through a re¬ 
ceiver, or audio amplifier, from input to 
output. At any point along the signal 
path, an evaluation of the signal quality 
may be made, and an indication of stage 
gain obtained. 

The simplest form of signal tracer 
could consist of a pair of headphones 
with an isolating capacitor in series 
with one lead. With this device it would 
be possible to make rough checks on 
the performance of an audio amplifier 
at various points and thereby locate a 
faulty stage. 

But such a device would have a lim¬ 
ited application. It would work in the 
audio section only of a complete re¬ 
ceiver, and even there would have serious 
limitations. In many cases it might be 
too insensitive for the low level signals 
at the audio input end but, eqlially, 
could be too sensitive for the output 
signal, and would be seriously overloaded. 

A further disadvantage is the loading 
effect of such a tester. Because of the 
relatively low impedance of its circuit, 
erroneous results could be produced 
when the unit was connected to a high 
impedance point. 

This loading effect is one of the most 
serious disadvantages of many simple 
tracer designs and limits their usefulness 
considerably. It can usually be reduced 
to reasonable proportions by decreasing 
the coupling between the unit and the 
tracer, but this, in turn, seriously affects 
the sensitivity. 

Since adequate sensitivity is equally 
important, it becomes necessary to pro¬ 
vide the highest practical order of amp¬ 
lification, then strike the best possible 
compromise between minimum coup¬ 


ling — and loading — on the one hand, 
and maximum sensitivity on the other. 

To overcome the other limitation — 
restriction of usefulness to the audio 
section —• it is necessary to add a de¬ 
tector circuit which will convert either 
RF or IF signals to audio. 

Thus the simplest practical tracer 
emerges as a high gain audio amplifier, 
preceded by a detector (the more sen¬ 


sitive the better) and a means of coup¬ 
ling this to the circuit under test with 
an absolute minimum of loading. To 
this minimum requirement we can add 
various minor features such as switches 
and controls to extend the usefulness of 
the device. 

Further to the requirement of mini¬ 
mum coupling, it is normally necessary 
to mount the detector circuit in a probe, 
so that it may be taken right to the 
circuit under test. Otherwise, if the de¬ 
tector was mounted on the tracer chassis, 
we would have to couple it to the circuit 
under test by means of a long shielded 
cable. This, because of its capacitance, 
would very seriously attenuate the sig¬ 
nals, as well as loading the circuit quite 
intolerably. 

By taking the detector to the circuit, 
the signal is passed to the tracer in audio 


Rear view of the tracer showing 
the placement of major com¬ 
ponents . Larger speakers may 
call for a slightly larger panel . 
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MODEL 


CROSS-FIELD HEAD PLUS VERTICAL 
STEREO 

* 4 Track Stereo, Monaural Record and 
Play 

^4 Speeds (1 7, 8’—15* per sec.) 
Frequency Response —30 to 25.000 
cps at 7 1 2 ips. 

* Tape cleaner 
Sound-on-sound Recording 



SOLID-STATE STEREO PLUS CROSS¬ 
FIELD HEAD 

* Automatic Reversing and Repeating 
Playback 

* 4 Heads, 3 Motors, 3 Speeds (15 ips 
optiortal) 

% Frequency Response — 30 to 24,000 
cps 

* Sound-on-sound Sound-with-sound, 
Sound-over-sound 

* lOT Reel Adaptable 

* Remote Controls Available 

?ic Automatic Stop and Shut-off 



PORTABLE AND LIGHT WEIGHT PLUS 
HIGH QUALITY 

* 4 Track Stereo Monaural Record and 
Play 

* 3 Speeds (1 7 8* — 7 1, 2* per sec.) 
and 15 ips optional 

% Frequency Response — 40 to 18,000 
cps at 7 1/2 ips. 

Two Built-in Sneakers 



SOLID STATE PORTABLE TAPE RECOR¬ 
DER 

* 4 Track Stereo/Monaural Record and 
Play 

* 4 Speeds (15/16* — 7 1/2* per sec.) 

* Frequency Response — 40 to 25,000 
cps at 7 1/2 ips. 

* Cross-Field Head plus Deviationless 
Micromotor 

* AC or DC (with rechargeable battery) 

* 4 Watts Stereo Output 



FOR PROFESSIONAL REQUIREMENTS 
AND AMATEUR DESIRES! 

MODEL I»30O 

10-K"REEL STUDIO TYPE STEREO TAPE RECORDER 
One of the best among Akai's tape recorders. Besides the 
10K" reel feature, this 4 track stereo monaural recording and 
playback recorder also has the specially designed Cross Field Head 
permitting wide frequency response 30 to 24,000 cps at 7]/ 2 ips. 
Actually, there are three more heads for erasing, recording and 
playback/monitor. There are no belts, as this recorder has the 
direct driven capstan and the newly designed outroter motor. 50 
watts all transistorized solid state amplifier is included. 

Other features are sound over sound, automatic stop and shut 
off and automatic tape lifter mechanisms as well as special 
90 kc biased for recording of FM multiplex. 

This excellent tape recorder can be enjoyed by either professio¬ 
nals or amateurs. You are cordially invited to enquire about 
Akai's X-300 at any one of our dealers'offices. 


Magnecord Australasia Pty., Ltd. 
210 Clarence St., Sydney. Tel: 29-1704 


TAPE RECORDER 

rfl A.KAI ELECTRIC CO., LTD. 

7 HIGASHIKOJIYACHO OHTA KU TOKYO JAPAN 
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form, which suffers negligible loss in the 
shielded cable. 

However, this RF probe is not suitable 
for checking the audio circuits, so a sec¬ 
ond probe, designed for this purpose and 
fed into the amplifier at an appropriate 
point, must be provided. 

As already explained, it is necessary 
to provide a high order of amplification 
in the signal tracer. We suggest a range 
of 7 pin miniature valves which are most 
likely to be available in old receivers. 
Nevertheless, older types could be used; 
for instance in the octal range such val¬ 
ves as the 6J7, 6SJ7, 6SH7 could be used 
as replacement for the 6AU6, and the 
6AQ5 valve could be replaced by the 
older 6V6 octal or 6BW6 nine pin 
miniature. 

There are many others but most of 
them would require changes in the values 
of components to give satisfactory per¬ 
formance. Those listed above could be 
used without such changes, the main 
point being to wire them correctly as 
per the circuit diagram. Details of pin 
connections for valves other than those 
used in our prototype would have to be 
obtained from a valve manual. 

To drive the 6AQ5 we have specified 
a pentode amplifier stage which gives 
a high order of gain. This should be 
sufficient to cope with most audio signals 
likely to be encountered, so the audio 
probe is fed in at this point. 

Loading of the audio circuits 
is obviated by the use of a 1 megohm 
resistor in series with the probe. To 
avoid overloading the tracer, the input 
from the probe is fed directly into the 
audio volume control. Thus, even very 
high levels of audio may be checked 
if necessary. 

Owing to the much lower levels of 
recovered audio available from the RF 
probe, it is necessary to provide an 
additional stage of audio amplification. 
We elected to use another 6AU6, wired 
as a triode, for this stage. This brings 
the overall gain of the amplifier to about 
the maximum that can be provided in 


The circuit is essentially that of a high gain audio amplifier, preceded 
by a voltage doubling detector in a separate probe. Note individual gain 
controls for audio and RF probes. 
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Because of the variety of components likely to be used we have not pre¬ 
pared a complete chassis blueprint. However, this drawing shows the 
placement of major holes and cutouts, which should be made to suit in¬ 
dividual requirements. 
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Now sold by leading 
tape retailers throughout 
Australia at wholesale prices 



gjyY YOUR TAPg Pqr lES^' 



/ 


DIRECT FROM U.S.A. 

America’s finest professional quality 
recording tapes at lower prices than 
you’re paying. 

Brand 5, acclaimed as the most popular brand of tape in the 
U.S.A.. now available in Australia, take advantage of this 
offer ... a recognised top-quality tape for £££'s less than 
its nearest competitor. 

Look at these prices —compare them with 
other makes 

THEN SAVE YOURSELF jk&jk s 



G big features of 

BRAND 5 

| □ NEW, IMPROVED, EX¬ 

CLUSIVE, DRY SYNTHETIC 
LUBRICANT. No squeal, no 
gumming of heads, vastly 
reduced head wear. 

□ NEW, HARDER, SCRATCH- 
RESISTANT FORMULATION. 
| No flake-off, peeling or 

• deposit on guides and heads. 

□ INCREASED OUTPUT. Reduced distortion at 

same recording level. 

□ IMPROVED FREQUENCY RESPONSE. Sharper, 
brighter recordings. 

□ IMPROVED UNIFORMITY. Lower modulation noise. 

□ NEW, STURDY, ONE-PIECE, QUICK-THREADING 
REEL OF MS-19X. Stable, warp-free operation. 



‘BRAND 5’ tape is composed of a cellulose acetate 
plastic or Mylar polyester base, coated with high- 
remanence iron oxide emulsion. All ‘BRAND 5’ tapes 
have medium coercive force which means lasting 
positive recordings as well as perfect, noise-free 
erasure. ‘BRAND 5’ tape can be used time and time 
again without wear to tape or recorder. 

Send for brochure and specifications: 


GREEN CORPORATION LTD. 


88 KING STREET, SYDNEY. PHONE: 25-1989 

Name & Address 



J 
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a simple circuit, without running into 
problems of hum, microphony, and insta¬ 
bility. 

The RF probe amplifier stage is 
associated with a second volume control. 
By providing a change-over switch in 
the grid circuit of the 6AU6 pentode, 
we are able to switch it to either volume 
control. Thus we can connect the unit 
to both the IF (or RF) and audio ends 
of the receiver under test at the same 
time. Then, by throwing the switch, we 
are able to quickly check the perfor¬ 
mance of either end of the set. 

This facility is extremely useful when 
checking a receiver with an intermittent 
fault. The two probes may be connected, 
the two volume controls set for compar¬ 
able volume, and left switched to the 
audio probe. Should the set fail, a throw 
of the switch will allow an immediate 
check of which portion of the receiver 
is at fault. 

For the detector probe modern semi¬ 
conductor diodes, with their low cost, 
small size, and high efficiency, were an 
obvious choice. It only remained to 
select the most suitable circuit. Initially, 
we tried a simple half wave arrange¬ 
ment and, although this worked much as 
we expected, we were still conscious that 
any additional gain we could provide 
would be worthwhile. It was a relatively 
simple matter to wire in an extra diode 
to produce a voltage doubling detector, 
and this resulted in a significant improve¬ 
ment in sensitivity. 

To keep the loading to a minimum, 
we settled for a coupling capacitance 
of 1.5pF which provides a reasonable 
compromise between the conflicting 
factors. Small though this value is, it still 
has some effect on the circuit under test. 
While this effect is minor, and not suffi¬ 
cient to mask the behaviour of the latter, 
it does indicate that any larger value 
would probably be intolerable. 

As with most test equipment, the more 
familiar the user becomes with perfor¬ 
mance characteristics, the more useful 
will be the equipment. Therefore, when 
the instrument is first built, it is a good 
idea to check its performance on several 
receivers in working condition, making 
notes, if necessary, of typical volume 
control settings, etc. 

In relatively strong signal strength 
areas the RF probe is capable of pro¬ 
ducing a reasonably strong signal from 
the converter valve signal grid. A slight 
amount of detuning may be noticeable 
when making this test. If the nearest 
broadcast station is some distance away 
it may be necessary to inject a signal 
into the aerial terminal of the receiver 
with a signal generator, and chase this 
signal with the signal tracer. 

In general, a large number of the 
parts used in the signal tracer may be 
salvaged from old receivers. However it 
is strongly recommended that new 
electrolytic capacitors be purchased for 
the project. Old electrolytics may have 
dried out and cannot be trusted to per¬ 
form in the desired manner. 

Depending on the transformer and 
filter choke combination used, it may be 
necessary to add a limiting resistor to 
the power supply to keep the HT within 
acceptable limits. The maximum is about 
285 volts, dictated by the maximum 
plate-cathoce voltage of the 6AQ5 at 
275 volts. 

In our prototype, the transformer/ 
filter choke combination produced a volt¬ 
age marginally on the high side. Since 



This picture gives a good idea of the layout. Most of the minor com¬ 
ponents are accommodated on a terminal strip . See page 59. 


Compact Solutions 

with Ledex . . . 

EzEUHSZ rotary solenoids 

Frictionless conversion of linear to rotary move¬ 
ment based on the inclined ball race principle. 

The designer’s ideal solution where high torque, 
low bulk/power ratio, snap-action are required 
and dependable functioning is of vital importance. 

S’CIRCUIT SELECTORS 

Combination of a Ledex rotary solenoid with an 
array of 8, 10, 12, 18, 20 or 24 position Oak-type 
switches for the remote control of predetermined 
circuit patterns. 




Other Ledex products are ready to work as compact solutions to your 
circuit switching applications. Write or phone for literature mentioning 

applications to . . . 

MELBOURNE: Amalgamated Wireless (Australasia) Ltd., 167 Queen Street. Phone 67 9161. 
HOBART: Amalgamated Wireless (Australasia) Ltd., 123 Murray Street. Phone 3 3836. LAUNCESTON. 
Amalgamated Wireless (Australasia) Ltd., 80 Cameron Street. Phone 2 1804. ADELAIDE: Newton 
McLaren Ltd., Leigh Street. Phone 51 0111. BRISBANE: Chandlers Ltd., Albert and Charlotte 
Streets. Phone 31 0341. PERTH: Amalgamated Wireless (Australasia) Ltd., 335 William Street. 
Phone 28 3425. 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 
47 YORK STREET, SYDNEY. 2 0233 

M488 MSP 11-63 
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OSCILLOSCOPE 
MODEL 539 


KIKUSUI ELECTRONICS CORP. 



OSCILLOSCOPE 


FEATURES 

* 5c/s to 1 Mc/s 

* LOW COST 

* PORTABLE 

* RELIABLE 

* PRINTED CIRCUIT 

* WIDE SWEEP 


Pfice: $1 10.00 plus 12i per cent Sales Tax 
F.I.S. All State Capital Cities. 


The KIKUSUI 539 is a simply operated oscilloscope designed for compactness and portability. It 
uses a 3” cathode ray tube while printed circuits and rugged construction ensure reliability and ease of 
service. 

The vertical amplifier is stable with good characteristics; it uses a wide band push-pull circuit. 
The horizontal amplifier has a wide continuously variable sweep. 

The 539 is provided with a convenient time base oscillator having a sweep covering lOc/s to 
lOOKc/s in steps with continuous variation between. 


Y AMPLIFIER: 


X AMPLIFIER: 


TIME BASE: 


SYNC: 

CRT 

POWER SUPPLY: 

DIMENSIONS: 

WEIGHT: 


SPECIFICATIONS 

Sensitivity: Better than I Volt p-p/cm at 1 Kc/s 

Response: 5c/s to lMc/s within -3db 

Attenuator: Steps: unity, .1 and .02 

(Frequency Compensated continuously variable) 

Input Z: 1 megohm shunted by 20pF max. 

Sensitivity: Better than 3V p-p/cm at lKc/s 

Response: 1.5c/s to 400Kc/s within -3db 

Input Z: 2.2 megohms approx shunted by 60pF max. 

Sweep Freq.: 10-100c/s: lOOc/s-lKc/s: 

lKc/s-lOKc/s: lOKc/s-lOOKc/s 
(Continuously variable between steps) 
Internal +, —, Line, External 
3” 3KPI-F. 

240V: 50/60 c/s: 36VA approx. 

4i” x 7|” x 13 5/8” 

11 pounds 


JACOBY, MITCHELL & Co. 

469-475 KENT STREET, SYDNEY 


Pty. Ltd. 

(26-2651) 





MELBOURNE: 

IS ABBOTSFORD ST., 
NTH. MELBOURNE. 
(30-2491>2) 


ADELAIDE: 

452 SOUTH ROAD, 
6LANDORE. (53-6117) 


BRISBANE AGENTS: 
T. H. MARTIN P./L., 
WILSON HOUSE, 
CHARLOTTE ST. 
(2-1785) 


PERTH AGENTS: TASMANIAN AGENTS: 

C F. UDDELOW 8. CO., SC. W. MeCULLOCH P./L 
252 WILLIAM ST., P.O. BOX 606G 

PERTH (28-1102) LAUNCESTON (2-3322) 
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a resistor had to be fitted anyway, it 
was decided to aim at a HT of about 
260 volts, this providing a safety mar¬ 
gin for line voltage variations, some 
reduction in current drain, less heat, 
and, possibly, some improvement in 
valve life. We selected a 100 ohm resis¬ 
tor with a 10 watt rating and this 
should prove a suitable value for most 
combinations of 285 volt a side trans¬ 
formers and filter chokes with about 150 
ohms DC resistance. Higher voltage 
transformers will require higher values 
of resistance and power rating. 

Some care should be exercised in the 
selection of shielded wire for the probes. 
Some shielded wire has a high capaci¬ 
tance which will introduce losses. If a 
small diameter coaxial cable designed 
for RF applications is available this is 
an excellent choice. When ordering this 
cable specify a low capacitance cable 
and if a personal selection is made a 
cable with a braided shield rather than 
a spiral shield is preferable. If two cables 
of similar construction are available the 
one with a larger diameter of insulation 
is likely to exhibit the lowest loss. This 
cable should naturally be flexible and 
a solid core should be avoided. 

The 1 megohm resistor in series with 
the audio probe has been located on the 
chassis for wiring convenience. How¬ 
ever, if the constructor wished to mini¬ 
mise the effect of the cable capacitance, 
this resistor may be mounted in the 
audio probe. 

The RF probe requires a longer 
body, and a Watkin Wynne short probe 
was selected. A diagram of the wiring 
used in the probe is given. The metallic 
body of the probe is connected to the 
shield of the cable to minimise hum 
pickup. The short earth lead, fitted with 
crocodile clip and issuing out of the 
back of the probe, is also connected at 
the same point. In use, this clip is con¬ 
nected to the chassis of the circuit 
under test. 

In some measurements, owing to the 
high sensitivity of this probe and the 
following amplifier, some hum may be 
noticed. This can be caused by earth 
loops and a variation in the point where 
the earth clip is fastened can sometimes 
eradicate this trouble. Usually the 
closer the earth point to the test point 
the Jess the hum is likely to be. 

The three lug terminal strip used for 
supporting the components in the RF 
probe may be a little long as purchased, 
in which case it will be necessary to 
carefully file both ends to achieve a neat 
fit. 

We are including a partial chassis 
diagram with this article giving the 
centres for valve sockets and other 
mounting holes. We have not included 
details for the power transformer and 
choke as these will have to be cut to 
suit the components used. 

For ease of wiring we elected to 
mount the majority of the smaller com¬ 
ponents on one tagslrip. When this tag- 
strip is pre-wired to the diagram given 
and dropped onto the chassis very little 
wiring remains to be done. The only 
shielded wiring used in this project is 
that on the two probes, the remainder 
being either plastic hook-up wire or 
spaghetti covered tinned copper wire. 

In the prototype signal tracer we 
used a special rubber grommet for the 
power cord. This grommet resists any 
slip of the cord when it is pulled. If 



The layout of the terminal strip. This may he wired separately, then 
dropped into place and the few remaining connections completed . 



A detailed drawing of the RF 
probe assembly. 


this type of grommet is not used we 
suggest that a clamp be fitted to the 
chassis to anchor the cord and protect 
the conductors from damage. 

The front panel of our unit was 
fabricated from a piece of Masonite 
eight inches high and 11 inches across. 
This accommodated our four inch speaker 
reasonably well but could constitute a 
problem for larger speakers. While not as 
convenient, if a large speaker is used, 
it may be necessary to mount it on a 
separate baffle or in a speaker box. In 
this case the speaker transformer could 
be mounted on the chassis and the 
voice coil leads run to the speaker. S 



MODEL 300 D STEREO TAPE DECK 

Features the magnificent slide action deck with preamplifiers and all necessary 
controls for use with main amplifier--has 8 transistors, auto shut off, 2 speed 
Oh 71) pause control, VU meters, tape counter. This unit weighs only 121b, is 
very compact and is housed in oiled walnut cabinet. Price $225.00. 

OTHER OUTSTANDING MODELS 

Model 555—Stereo—$420.00 Complete. 

Model 333—Stereo—$350.00 Complete. 

Model 300—Stereo—$275.00 Complete. 

Model 222—4 Track Mono $225.00 Complete. 

Model 111—2 Track Mono $165.00 Complete. 

Distributed by: 

RALMAR AGENCIES PTY. LTD. 

89 YORK STREET, SYDNEY. PHONE: 29-4037 

Available through franchised dealers only 


ELECTRONICS Australia, July, 7966 


59 













































































although this will tend to be offset 
by the steadily increasing quality of 
components. 

As a separate consideration, it must 
be recognised that equipment service¬ 
ability (in the sense of its efficiency 
of operation in the hands of non¬ 
technical personnel) is often a function 
of its simplicity of operation; most 
currently available SSB equipment re¬ 
quires a fair amount of technical 
appreciation of the control and tuning 
functions if it is to operate success¬ 
fully. 

We believe that one reason that 
our small DSB unit is so successful 
is that control functions can be re¬ 
lated to indications given by the 
equipment, and the user need know no 
more than this. 

Yours faithfully, 

I. J. BETT1SON, Director, 
EILCO (Norwood, S.A.). 


CRITICISM OF SSB ILL-FOUNDED 

A< letter published on page 79 of our May issue voiced the 
complaint of a reader who said that he had found SSB (single 
sideband) equipment to be very unsatisfactory under desert 
conditions. The letter has raised quite a barrage of protest. 

By W. N. Williams 


It is not practicable to mention or 
quote everybody who made comment 
but the letters which follow are fairly 
representative of reader reaction: 

Dear Sir, 

Your correspondent J.D. described 
two pieces of radio equipment which 
h e uses. We don’t know the unfor¬ 
tunate manufacturer of his SSB equip¬ 
ment but his AM set is almost cer¬ 
tainly one of our Type 6104. 

To set the record straight, we would 
like to make some corrections to his 
very kind account. The dimensions of 
the transceiver ar e 11 x 4± x 8 
inches. The weight is lOlbs; the 
battery drain on 12V DC is not 100 
watts, but under 40 watts. 

We spent some time in the design 
of the unit, and it is intended to be 
used by the most unskilled under the 
most adverse conditions, into almost 
any aerial which might present itself. 
The transceiver is not perfect — we 
know that ourselves — but there are 
over 330 of them in service, mainly 
with inland radio services. Users tell 
us that they are satisfied with them. 

One final point — the cost is $260 
plus $20 per channel (i.e. complete 
transmit/receive facility) fitted. 

May I also comment on J.D.’s diffi¬ 
culties with SSB? 

It seems that his main trouble is 
that his equipment has been designed 
for entirely different conditions, most 
likely the designer envisaged his equip¬ 
ment being used where mains power 
was available, probably in an air- 
conditioned atmosphere (certainly a 
clean one) and at a fixed location. 

J.D.’s situation is an almost classi¬ 
cal example of the mis-application of 
equipment designed for a specific job. 
In this case it’s probably not J.D.’s 
fault or his Company’s. They were 
probably told by the P.M.G.’s De- 
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partment that their licence application 
for a point-to-point system would be 
favourably considered if they operated 
SSB, but not so favourably if they 
asked to use DSB. In these circum¬ 
stances the best available at the par¬ 
ticular time probably wasn’t appro¬ 
priate. 

We find it hard to accept that 
the RFDS network will go to SSB 
holus bolus. Many manufacturers have 
the feeling that SSB will probably be 
mandatory for NEW services intro¬ 
duced after 1970 but we doubt that 
the economic burden of replacing the 
hundreds of transceivers involved 
could be borne by the pastoral industry 
— particularly if drought conditions 
should happen to prevail. It seems 
likely that an SSB bas e station might 
be set up alongside the existing one, 
with new licences issued only for 
SSB equipment, and a program of 
gradual changeover established. 

Alternatively, it is conceivable that 
the P.M.G.’s Department may set up 
a radio-telephone subscribers system 
to replace the RFDS network. Such a 
system now operates from Broken 
Hill, and the Department has an¬ 
nounced that it is to operate another 
network from Alice Springs. It may 
be asked, though, whether this system 
would provide all the services (par¬ 
ticularly in respect of portable out¬ 
posts) which are now available. 

Then comes J.D.’s next point re¬ 
garding equipment price and 
reliability. SSB equipment will pro¬ 
bably always be more expensive than 
DSB, just because SSB equipment is 
more complex and there are of neces¬ 
sity more components in an SSB 
transceiver than there are in a com¬ 
parable DSB unit. By the same token, 
reliability will probably decrease as 
the quantity of components increases, 

tralia, July, 7966 


This letter is written from the view 
point of a manufacturer of AM trans¬ 
ceivers and who, quite naturally, sees 
the virtues of his own class of product. 
However, he is not one-eyed in the mat¬ 
ter and concedes that our original cor¬ 
respondent’s judgment of SSB equipment 
has been most unfavourably coloured by 
experience with units quite unsuited to 
the environment. 

He leaves unanswered the question as 
to whether more suitable SSB equipment 
does, in fact, exist but another corres¬ 
pondent dispels any doubt on this score: 

Dear Sir, 

Let us not concHemn SSB by the 
experience of J.D. 

The equipment used was obviously, 
by its weight, consumption and size 
either dated or never intended for the 
use made of it, apparently designed 
solely for base station operation. 

Had J.D. used the time spent in 
writing his letter to check market 
availability before acquiring the 
much maligned equipment, he would 
have learned that there is available 
modern silicon equipped transistor 
transceivers specially designed for 
SSB operation from at least one 
Australian manufacturer. 

In operation throughout Australia 
and New Guinea, hundreds of these 
units are operating in very high tem¬ 
peratures, weigh and consume less 
power than than their AM equivalents 
and operate from a 12-volt source of 
wet or dry batteries. 

My sympathy is extended to J.D. but 
the wound was obviously self-inflicted. 

Yours faithfully, E. C. HULME, 
(Wagner Industries Pty. Ltd.) 

The writer of the next letter, who 
signed his letter but wishes to remain 
anonymous, is concerned with practical 
use of SSB equipment on a quite large 
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scale — apparently with every satisfac¬ 
tion: 

Dear Sir, 

J.D.’s letter on SSB equipment in 
the desert (ELECTRONICS Australia, 
May, 1966) simply indicates that: 

(a) He did not shop around very 
thoroughly. 

(b) The SSB equipment bought for 
the task was not designed for Aus¬ 
tralian use, whereas the AM equip¬ 
ment very likely was. 

Being concerned in the installation 
and use of Australian designed and 
manufactured SSB equipment, which, 
with 100 watt (PEP) output, weighs 
far less than any known AM equiva¬ 
lent equipment, has far less 12 volt 
battery drain, and is designed for Aus¬ 
tralian conditions, I think J.D.’s 
outright condemnation of SSB on the 
basis of his experience with what is 
obviously . a very old fashioned 
approach to the art, is altogether too 
superficial. 

Yours faithfully 
C.A. (Ermington, N.S.W.) 
So much for the original letter by 
J. D. and the kind of response that 
has prompted from other readers. 

If I might comment in a general way, 

I might say that there has been a good 
deal of mumbling about the gradual shift 
toward the SSB technique in various 
fields. Some question its necessity; some 
think that it’s “too hard”; some feel that 
its technical complexity will operate 
against reliability, compared to the “good 
old AM system”; some, I fear, don’t like 
it, simply because it's new. 

Like it or not, however, we have to 
face the situation that more and more 
radio services are having to be crammed 
into the presently usable spectrum 
space. This means that they have to 
operate closer together, in terms of fre¬ 
quency, and be confined to a more 
limited bandwidth. 

Transmitter specifications have to be 
tightened in terms both of frequency 
stability and freedom from unwarranted 
radiation of any kind. 

Receivers similarly need a higher order 
of stability and the capacity to reject 
powerful signals in adjacent channels. In 
addition, they must reject signals that 
might break through, either as a result 
of spurious responses in the receiver or 
a susceptibility to cross-modulation. 

Let there be no illusions about the 
matter. To build transmitters and re¬ 
ceivers to operate within ever narrowing 
frequency limits — and remain com¬ 
mercially competitive — is constantly 
straining the ingenuity of design and 
production engineers. 

Only this week, a news item came to 
hand indicating that the Mobile Radio 
Committee of the British Post Office is 
contemplating the adoption of 12.5KC 
spacing for VHF mobile radio services. 
Despite possible problems, with equip¬ 
ment design, they have to face the 
fact that there are now some 70,000 
mobile equipments in use in Britain and 
indications are that the number will 
double within three years. 

It is being strongly claimed that, con¬ 
fined to this order of bandwidth, an FM 
system gives poorer signal resolution 
than conventional AM, while the FM 
equipment is harder to make anyway. 
This could mean the end of a com¬ 
munications era, with FM dropping com¬ 
pletely out of the mobile radio field. 

But the possibility must be borne 
strongly in mind that the days of AM 


DOESN'T LIKE HIGH-BAND VHF 


Dear Sir, 

Many people would have heard 
about the Gippsland Fires of 1965, 
the pros and cons of actions taken , 
suitability of equipment, and uses 
made of it, etc. The Country Fire 
Authorities' radio communications 
system and what has transpired since 
the fires is the reason for this letter. 
Radio communications for the C.F.A. 
have consisted of AM transceivers 
operating in the 2-5MC range and FM 
transceivers in the VHF bands 70-85 
and 156-172MC, using a number of 
spot frequencies spread throughout 
these bands. With radio-equipped fire 
fighting vehicles coming from areas 
throughout Victoria, lack of ability 
to communicate between various 
groups was painfully evident. 

Prompted by this lack of co-ordin¬ 
ation it was decided to hand over to 
the P.M.G. the task of formulating a 
new radio communications system, 
such that radio-equipped vehicles 
from any location in Victoria could 
go to any other place in Victoria and 
be able to work effectively. 

At this point I must digress to 
describe another action taking place 
at the same time. 

A large proportion of the C.F.A. 
communications in Victoria has been 
on the high frequencies but, early in 
1965, we were urged by the C.F.A. 
in our particular area to convert to 
VHF (70-85MC). The allotted fre¬ 
quency was 77.84MC and, in fact, 
both this frequency and 2.692MC are 
still used in this area. Approximately 
half of the groups are on the 
77.84MC and the other half on 
2.692MC. The groups on 2.692MC 
agreed to see how VHF worked and 
in this general area in Gippsland, re¬ 
sults were satisfactory, giving ade¬ 
quate range, base-to-mobile, with few 
dead spots. 

Following experience and company- 
arranged tests, many groups were 
prepared to purchase 77.84MC FM 
gear even though, in general, mobiles 
cost at least half as much again and 
base stations over twice as much as 
comparable HF equipment. 

About this time the P.M.G. came 
forward with the new co-ordinated 
radio communications system. This 
system is for VHF high-band FM 
centred around 163.12MC, using 
30KC channel spacing; 5 to 6 chan¬ 
nels will be allocated adjacent to one 
£ another, to be used throughout Vic¬ 
toria. Mobiles and bases will be 
multi-channel units, so that radio- 
equipped vehicles can go to any part 
of Victoria and still maintain con¬ 
tact with vehicles and base stations 
indigenous to that area. 

This sounds good and is long 
overdue, but snags soon become ap¬ 
parent — and these are serious. 

Groups which were going to buy 
77.84MC equipment decided that they 
had better get tests with the high- 
band equipment. Tests were run by 
several companies and the results ob¬ 
tained in some areas were compar¬ 
able with low-band. BUT, in about 
half of the areas, the results were 
decidedly inferior, giving about two 
, thirds of the range and covering half 


the area, with many dangerous dead 
spots. These results are just not 
good enough, particularly for those 
who happen to live in such areas. 

After these first tests, other loca¬ 
tions were tried but results have not 
equalled those on the low-band. 

The results so far obtained indicate 
that extremely high, directional aerials 
with the base located remotely from 
the centre of the controlled area 
could be the answer. The problem 
here is that the base station would 
most likely cause interference in ad¬ 
jacent areas. The cost of the high 
masts and directional aerials, along 
with the equipment and remote con¬ 
trol facilities could easily reach 
$1600 or more, and this doesn't 
allow for power line entensions, a 
building to house the equipment and 
P.M.G. land-lines. In these circum¬ 
stances the high-band could easily be 
double the cost of the low-band base. 

The way that we are being pres¬ 
sured into converting to high-band 
VHF would seem to indicate that the 
powers behind this change want us 
to change quickly, leaving us to find 
out afterwards that the system doesn't 
work as claimed. Questions about 
costs, or how coverage could be im¬ 
proved, have been side-stepped. 

A question was asked why it wasn't 
possible to allocate six channels close 
together on the 70-85MC band; we 
were told that the band had no 
vacant spaces. This I fail to see. The 
use of 30KC spacing of channels in 
place of the older 60KC spacing 
would double the number of available 
channels and, since the new standard 
has only been in about a year, 1 fail 
to see how the radio population on 
the band has doubled in 12 months! 

Most C.F.A. radio communications 
networks are still on HF throughout 
Victoria, and 1 would advise them to 
ask as many awkward questions as 
possible before considering changing 
over to VHF. 

It seems that we are eventually to 
be forced to buy VHF gear which, 
to a large extent, is paid for by 
donations from the public; instead of 
having to pay $280 for a 25-watt 
HF mobile they will have to pay 
$480 for a 25 watt VHF mobile. 
A HF base station would cost $320- 
$400, the aerial extra, and a VHF 
base station from $760 upwards, the 
aerial, tower and remote control (if 
necessary) extra. Remote control 
starts at about $200, towers $100 
to $600, aerials start at about $60 
and for HF aerials would be about 
$60. 

It would seem that the P.M.G. al¬ 
locate frequencies and devise policies 
on a State basis rather than an Aus¬ 
tralia-wide basis. It certainly would be 
a good idea if the important services 
such as fire, police, ambulance, etc. 
throughout the Commonwealth were 
better co-ordinated. 

1 hope some high officials in the 
P.M.G. read this letter and realise 
they can't solve many of these prob¬ 
lems of communication just with a 
slide rule and “red tape” methods. 
They should think of the users ’ point 
of view . R. C. (Sale, Vic.) 
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MAKE YOUR OWN FROM AN INSTROL KIT 


* 




We cater for all "Ploymaster" designs from "ELECTRONICS Australia." Our kits contain ALL 
best quality components, precisely *o specification. 



TRANSISTORISED IGNITION 

(“R. TV A H.“ March. 1964) 

Kit of parts. 

Rofo Coil 6v or 12v. 

Postage SOc. 


INSTROL-PLAYMASTER 
No. 106 Amp./Tuner 

Kit of parts. 

Built and tested . . . 


MICROPHONE CATALOGUE. Just printed 
— our new free mlchrophone catalogue 
and price list, detailing a wide range of 
various makes and models. The range 
includes typos suitable for PA. work, 
tape recording, stage work. etc. Send 
for your free copy. 


No. Ill NEW PROGRAM SOURCE 
TUNER 

Kit of parts.S39.00 

Built and tested.S53.00 


CANNON CONNECTORS. Full range of 
these high quality audio connectors always 
available ex-stock. Detailed price list 
available. 


NOo. 4 STEREO AMPLIFIER 

Kit of parts. 

Built and tested. 


INSTROL & OXFORD METALWORK. De¬ 
tailed price list available for all instrol 
and Oxford metalwork and labels. 


No. 108 STEREOGRAM 

Kit of parts. 

Built and tested . . . 


COMPONENT PARTS. 

We carry a wide range of electronic com¬ 
ponents and can supply ex-stock, parts 
for most “ELECTRONICS Australia 1 - (and 
“R. TV A H. ) circuits. All best quality 
brands such as Ferguson, Ducon, Philips, 
Soldering irons bv Scope, Robinson A 
Adcola. Hi-Stab, 1 per cent resistors, etc., 
etc. We will gladly quote if you send us 
a detailed list of your requirements. 


No. 110 TAPE AMPLIFIER 

Kit of parts only 

Tape Amp Unit. 

Adaptor Power Unit . . 


STEREO REC Power Amp 


GELOSO RADIO AMATEUR SSB EQUIPMENT 


Six band Amateur Receiver mode! G4/215 

14 valves. 6 bands. 10, 11, 15, 20, 40, 80 metres. Highly stable with 
crystal controlled front end. Sensitivity better than luV for 1 watt 
output. Easily tunable on SSB with crystal filter. Calibrated for 144- 
148 Mc/s for use with Geloso G4/161 converter. 

Amateur net price including Sales Tax $307.75 F.O.B., Melbourne. 


Transmitter SSB-AM-CW Model G4/225 

13 valves. 5 bands, 200 watts P.E.P. output. Selectable sideband. Un¬ 
wanted sideband suppression greater than 40db at lkc. Carrier sup¬ 
pression greater than 50db. VOX and ANTI-TRIP facilities incorporat¬ 
ed. Crystal controlled VFO. 

Amateur net price including Sales Tax $348.75 F.O.B., Melbourne. 


Power supply for transmitter G4/225. Model G4/226 

Designed for use with G4/225 SSB transmitter. VOX and ANTI-TRIP 
circuit for G4/225 incorporated. 

Amateur net price including Sales Tax $140.66 F.O.B., Melbourne. 


Send for free brochure on either equipments. 


A ustralian A gen ts, 


VIC.: 8 BROMHAM PLACE, RICHMOND 42-1614 
N.S.W.: 64 ALFRED ST., MILSONS PT. 929-8066 




■ ft__ ft_ft— - ■ « 'v ^ ft ■ ■ • . • 
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BANK BUILDING. CNR. BROADWAY & CITY RD 

(Opp. Grace Bros.) 

Phone: 211-4224. 211-4244. 211-4213 


SYDNEY 
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may, themselves, be numbered, except 
for the less critical installations. There is 
every reason to believe that SSB tech¬ 
niques can produce a better signal-to- 
noise ratio with even less band space 
than AM and that this will be the direc¬ 
tion of the next major shift. 

How soon it should happen, how soon 
it will happen and to whom it may 
happen are all very contentious matters 
at the moment. 

It is already happening on a wide 
scale in the ranks of the amateurs— 
and not without some heartburnings. It 
would seem that, if an amateur wants 
to work DX on voice, SSB is the way 
to do it. But SSB equipment is a good 
deal harder to build and get going than 
the ordinary AM variety, with the result 
that an interesting proportion of 
amateur gear is bought, not built. 

Many amateurs deplore this for its 
own sake but they are also unhappy 
about the “keeping up with the Jones” 
attitude that goes along with it. If an 
amateur comes up with some nice gear 
by the sweat of his technical brow, 
that’s one thing. If he can outshine 
everyone else simply as a measure of 
his wallet, that’s another! 

Tied up with this the lament, I have 
heard amateurs comment on the alleged 
passing—or at least the dimming—of 
the old spirit of mateship. 

One amateur put it to me this way, 
just recently: “Years ago, a fellow would 
come on the air with experimental gear 
and the boys would rally around all 
right, to help him sort out the bugs. 
Nowadays half of them tell you to quit 
mucking about and buy some decent 
gear like theirs!” 

In saying this about amateurs, I know 
that I’ve wandered off the path but I've 
done it deliberately, because it's the 
same mental track that a good many 
seem to follow. Amateurs should sort 
out and separate the three points: 

(1) SSB is a technique which may well 
offer the best solution to the problem 
of overcrowded frequency bands. 

(2) Because SSB is technically more 
difficult, it offers a challenge which 
individuals may or may not be able to 
meet. 

(3) If the spirit of on-the-air mateship 
is diminishing, efforts should be made 
to restore it at a “human” revel, not by 
criticising a particular circuit technique. 

Doubtless, w ; e will be hearing more 
about all this but, in the meantime, 
let me refer you to the letter by R.C. 
under the heading “Doesn’t Like High- 
Band VHF ” 

May I stress that this letter does not 
necessarily reflect the opinion of the 
undersigned on this matter. But it is 
the sincere opinion of a reader who is 
apparently involved in the problem of 
communications related to firefighting 
in Victorian forests. 

He may be right on the ball,, in which 
case his views snould be publicised. 

He may be right off the ball, in which 
case his views might, to advantage, be 
shot down in flames! 

One might ask, for example, what 
groups think of the move who have, on 
his own statement, been operating on 
high-band VHF. If it is so poor, did 
they oppose the move? If not, are they 
in quite different terrain? And so on. 

But just one point: Is he right in 
blaming the P.M.G. Department for the 
alleged lack of co-ordination between 
comparable services in various centres 
and various States? 

I would strongly suspect that the basic 


WHY GRUMBLE ABOUT THE CODE? 


Dear Sir, 

I have been moved to write to you 
by articles in which there is protest, 
particularly amongst “Ham” opera¬ 
tors, against the necessity of having 
to read and transmit Morse Code to 
gain their Amateur Operator's 
Licence. 

Morse is relatively easy to learn, 
as the Navy has proved time and 
time again. 1 myself, a trainee radio 
operator in the R.A.N., learned to 
read Morse in four months at a 
speed of 20 words per minute, attain¬ 
ing nearly 100 per cent accuracy, even 
when reading random letters grouped 
together and foreign languages. 

If the basis of this outcry against 
having to learn Morse Code is lack 
of training facilities, surely amateurs 
could provide their own. 

The advantages of Morse in com¬ 
munications cannot be stressed 
enough. They have been proved time 
and time again. 

The greater range attainable on a 
Morse circuit operating on the same 
frequency and power output as a 
voice circuit is the most obvious 
advantage. In times of heavy inter¬ 
ference, Morse is by far easier to 
read than voice and a message would 
probably be passed a lot faster by 
Morse than by a voice operator, 
allowing for repetitions and correct¬ 
ions. 

Personally, 1 feel that if amateur 
operators' interest in radio com¬ 
munications is as deep as it is sup¬ 
posed to be, there would be none of 
this rubbish about Morse being too 
much trouble to learn. 

Radio Telegraphy is with us to 
stay, and those who are too lazy to 
learn Morse and the commercial 
procedure for its use, should change 
their mode of thinking or forget 
altogether about being radio com¬ 
munications operators. 

Yours faithfully, 

N.T. (Westernport, Vic.) 

Valve Data 

Dear Sir, 

Concerning the complaint from, 
and the reply to, your medico 
correspondent, 1 think you rather 
missed the point. 

As I see it, W.N.'s main complaint 
is that (1) There are no readily avail¬ 
able published valve data. (2) By 
inference he suggests valve makers 
should take a leaf from the drug 
houses' book and include a leaflet with 
each valve. 

Surely you missed the oporlunity 
for criticising the many wild state¬ 
ments concerning the valve maker, 
including: “He is determined to 
make it as difficult as possible for 
anyone to obtain the information 
needed to make that valve give its 


optimum performance.” Perhaps this 
was intentional, so I may be allowed 
a few comments. 

You don't need me to remind you 
that in those far-off days when the 
radio world was young, valve makers 
did include a leaflet with every valve 
sold, giving details of characteristics 
and recommendation as to its use. 
Why? Because the sole users were 
amateurs (not necessarily hams) and 
valve data books were unheard of. 

As the pattern of events changed, 
culminating in the American radio 
boom of the late twenties, receiver 
manufacturers became the main users 
of valves. Then, with the passing of 
time, the replacement market develop¬ 
ed which meant that together the two 
outlets for production accounted for 
most of the factory output. 

In the circumstances it would have 
been, and still is, redundant to include 
data sheets with every valve sold, 
especially when a large proportion of 
valves is not even packed in cartons 
but supplied to manufacturers in “egg 
crates.” 

For our doctor friend to draw 
comparisons between drugs supplied 
to the medical profession and valves 
being sold over the counter is only 
confusing the issue. Surely he must 
realise that the hobbyist who in¬ 
advisedly decides to substitute a 
different type of valve (“jam it into 
the socket in the blind hope that the 
pins will match the internal connect¬ 
ions of the valve”) is doing some¬ 
thing which, in medical circles, would 
be condemned as self-medication. 

Furthermore the allegation that 
valve makers make things difficult 
(presumably for the hobbyist) by de¬ 
liberately withholding technical data 
is both untrue and an inept compari¬ 
son. It would be fust as logical if the 
doctors patient were to complain 
that the doctor does not provide him 
(the patient) with pharmaceutical 
details of every prescription issued. 

When the layman requires medica¬ 
tion he relies on an expert, the 
doctor, to prescribe the appropriate 
drug. So it should be in the field of 
electronics. The expert, the engineer, 
decides on the most suitable type of 
valve for a particular application and, 
if his choice is sound, nothing can be 
gained by anyone trying to “improve” 
things by attempting to substitute a 
different type of valve. 

In conclusion, may I suggest that 
if W.N. really means what he says he 
should invest in one of the many 
good valve data books available, such 
as Miniwatt Technical Data or 
Super Radiotron Valve Manual, both 
Australian publications. Also recom¬ 
mended are the Mullard publications 
such as “ Valves, Tubes and Semi¬ 
conductors” and, of course, the classic 
“RCA Receiving Tube Manual.” 

Yours faithfully, 

J.W. 


cause for most of the diverse practices convinced that he is doing the logical 

and diverse frequencies lies with the thing. 

local and State authorities involved, who It could be that R.C.’s letter is an 
tend to pursue certain lines of action example of the very thinking w'hich 

(and request licences for same) each frustrates moves toward rationalisation. 
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STEREOPHONE 
TAPE RECORDER/ 
PLAYER 


The new transistorised 
AMPEX 1100 will deliver 
more performance and more 
features than any other tape 
recorder on the market. It is 
a medium priced recorder and 
an investment in years of fine 
music and enjoyment. 


^ MOW 

FULLY SOLID STATE 


FEATURES 

Automatic loading, automatic reversing, 3-speed operation, plays in 
both directions, Split level record meters, Interlocked tape controls, 
Ease of operation, etc. 


ARM 


presents 


★** SHURE SOLO-PHONE 


NEW 

FROM 

U.S.A. 


STEREO HEADPHONE AMPLIFIER MODEL SA 2 

Enjoy your records in private without annoying those around you? 

DATA: Fully transistorised — 240 Volt A C. operation — magnetic 
pick-up input, IMP.47K — RIAA equalisation — input for tape re¬ 
corder or radio. IMP.250K — input selector on front — A.C. switch 
on front — headphone outlet jack on front — 2-part volume control on 
front, also pilot light. Output to suit any headohones from 4 ohms 
Impedance or higher. Size lOUin wide, 3’2in high, 3 7/8in deep. 

Also NEW, The 


JENSEN HS-2 


STEREO HEADPHONES 


A fitting companion for the Shure Solo-phone headphone amplifier. 

CALL IN FOR A DEMONSTRATION NOW! 



y you are making your own cabinets then you will require a 
nice grille cloth. Call in and choose from our range of 


ELECTRONICS III: 

NEW STORE FOR STEREO 

432 KENT ST. SYDNEY. 298580 


Well now, having given attention to 
AM, FM and SSB, we may as well 
round, out the picture by including a 
letter recently to hand from an R.A.N. 
radio operator, based in Victoria. From 
a position of strength, having conquered 
the Morse Code, he has little patience 
for those who are baulked by it. 

I will leave it to the “baulkers” to 
speak for themselves, however. Apart 
from problems of time and aptitude, 
some of them may, perchance, be less 
convinced than our correspondent as to 
the future of “dexterity” modulation. 

The other letter in the panel on page 
63 has to do with correspondence and 
comment in the April issue relating to 
the amount of data which valve manu¬ 
facturers make available for their valves. 
The complaint was that valve manu¬ 
facturers. were not nearly as helpful as, 
say, drug houses, who specified dosage 
with each item supplied to the users. 

I took the angle that a great deal of 
valve data is available but that, of neces¬ 
sity, it has to be interpreted and applied 
according to the proposed application. 
This was the job of the equipment de¬ 
signer. I asked the question whether 
the dosage instructions reflected the 
same order of accuracy which one ex¬ 
pects from a designer of electronic 
equipment. 

Or was it a tribute to the “accom¬ 
modation” of the human body? 

In the letter herewith, J.W. devises 
his own kind of reply, on the basis 
that I didn't do an adequate job of 
taking apart the previous correspondent. 
He concedes, however, that this might 
have been deliberate. 

How right you are J.W.! 

While occasionally, I do get rather 
deeply involved in “Forum” arguments, 
particularly on pet subjects, more fre¬ 
quently I deliberately leave the subject 
open for someone else to “have a go.” 
And that applies to all the letters in 
this issue. 

To change the subject completely, 
there was mention in the June issue of 
“pirate” broadcasters, who have been 
plaguing British authorities and who are 
now threatening to operate off the New 
Zealand coast. 

G.P. of Auckland, N.Z., was inclined 
to say “good luck to them” if they 
force the New Zealand broadcasting 
authorities to provide a wider choice 
of programs. 

A recent news item from England 
mentions that there are now four pirate 
broadcasters operating into England and 
that a fifth is mooted. The British 
Postmaster-General stated that the ac¬ 
tivities of radio pirates were creating 
mounting difficulties with frequency 
allocation in Europe and said that “the 
Government was considering how the 
demand for more popular broadcast 
music could more rationally be met!” 

Did I hear a cheer from G.P. in 
Auckland? 

Did I hear a groan from those who 
doubt the philosophy that the end justi¬ 
fies the means? 

As far as I am concerned, personally, 
l stand by the sentiments expressed in 
the February editorial headed “We can 
do without pirates.” In a very real sense, 
the radio frequency spectrum is public 
domain and appropriate authorities have 
as much right — and obligation — to 
protect it as they have to protect streets, 
parks and other public property. £§ 
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DISTORTION FACTOR METER 

for the home constructor 


Many domestic audio installations are constructed at home and some of them 
have their frequency responses checked with home-constructed audio oscil¬ 
lators. Very few of them have their distortion components measured, however, 
as the necessary equipment is not usually available. This article is the result 
of an attempt to fill this requirement with a modern, easily constructed unit. 

BY K. C. MATCH ETT 


For checking the performance of dom¬ 
estic audio equipment in the range 0.1 
p.c. to 10 p.c. total harmonic distortion, 
a simple distortion-factor meter is usually 
adequate, and its correct operation can 
be ascertained with nothing more than 
a variable frequency audio oscillator. 

The basic features of the distortion- 
factor meter are shown in block schem¬ 
atic form in figure 1. With the filter 
section by-passed the signal plus har¬ 
monics is measured; the filter is then 
switched into circuit, removing the fun¬ 
damental. The residual harmonics are 
then measured, and the ratio between 
the two readings is the distortion-factor, 
which is usually shown: 


RMS _ *M ; +e ? , 3 + e *, 4 . 

distortion-factor r ~ 2 Z ~ 2 ~ 2 

J *= fi + E fz + E f3. 

where 

Efi=RMS voltage of fundamental 

Ef 2 =RMS voltage of second harmonic 

Ef 3 =RMS voltage of third harmonic, 
etc. 

The voltmeter should be of RMS type, 
such as thermo-electric or moving-iron. 
The mean-reading rectifier type of meter 
is much more convenient, but its use will 
introduce certain errors. 

It may be thought that a distortion- 
factor based on mean values could be 
used, but this would leave inconsis¬ 
tencies in measurements between closely 
similar distortion levels, due to the mean 
value of the waveforms being measured 
varying with the order of harmonics 
present, and their relative phase with 
respect to the fundamental. 

The analysis of the response Of rec¬ 
tifier instruments to complex waveforms 
is a very large subject, and outside the 
scope of this article. If, however, it is 
assumed that distortion levels above 
about 10 px. are too painful to require 
accurate distortion-factor measurements, 
the errors become insignificant. 

The RMS value of a signal with 10 px. 
of harmonic added is the square root 
of l a plus 0.1 2 , equals 1.005. The mean 
value of a signal with 10 px. of second 
harmonic is that of the fundamental 
alone; if the meter is scaled in RMS 
values it will read 1.00, an error of 0.5 


Reproduced by arrangement 
with the author. The article 
originally appeared in the Eng¬ 
lish journal "Hi-Fi News." 


p.c. The mean value of a signal with 
10 p.c. 3rd harmonic will vary over the 
range: 1 ± 1/30, an error of about 3 
P.c. 

The error in measuring the residual 
harmonics with the fundamental remov¬ 
ed will be greater, due to complex nature 
of the wave shape, but if a single har¬ 
monic is predominant this error will be¬ 
come small as the waveform approaches 
a sinusoidal shape. The error will be 
higher when even and odd order har¬ 
monics are present to a similar degree, 
and will depend upon their relative 
phase. But most authorities put this 
error at 10 to 15 p.c. maximum, and 
this is, therefore, the most significant 
error in setting a limit to the accuracy 
of this type of instrument. 


1964. (A transistorised AC millivolt- 
meter was described in this magazine in 
January, 1965.—Ed.) 

The unit feeding the voltmeter must 
have two conditions, the first with a flat 
response and the second with a response 
that suppresses the fundamental fi 
whilst retaining a flat response outside 
the stop band, particularly at 2f, 3f, etc., 
the harmonics to be measured. The 
overall gain must be the same in the 
two conditions. 

Harmonic distortion introduced on the 
test signal before the filter must be small, 
as it is indistinguishable from the distor¬ 
tion to be measured and, therefore, sets 
the limit to the sensitivity of the instru¬ 
ment. 

For many years the standard method 


The author was 
unfortunately not 
able to supply an 
original glossy 
photograph of the 
prototype unit , 
but this re-screen¬ 
ed picture gives 
some idea of its 
appearance . The 
portion described 
in the article 
occupies the left 
side of the case; 
on the right is an 
AC millivoltmeter 



A useful additional facility is the 
provision of some form of hum rejec¬ 
tion circuit, for use when measuring dis¬ 
tortion components of an amplitude 
comparable with the amplitude of mains 
hum present. A filter providing com¬ 
plete removal of all frequencies below, 
say, 200 cps, would be ideal, but a sim¬ 
plified form is quite useful, as it can 
show whether or not hum is masking 
the distortion measurement, and so in¬ 
dicate if further investigation is neces¬ 
sary. 

In the unit to be described the volt¬ 
meter section may be any standard audio 
milli-voltmeter, such as the “Wireless 
World” unit of June, 1964, or the one 
described in “Hi-Fi News” in September, 


of removing the fundamental was by 
the use of LC filters. These are both 
bulky and expensive, and unsuited to 
variable frequency operation, necessitat¬ 
ing a separate filter for each test fre¬ 
quency. 

Resistance/capacitance filters have 
now become more common, because of 
their low cost and ease of operation over 
a wide range of frequencies. Their 
major shortcomings is their low effective 
O, causing attenuation of the lower or¬ 
der harmonics, as shown in figure 2. 

For single-frequency use this can be 
corrected by the use of an equaliser, 
but the parameters of such an equaliser 
are variable with frequency. 

It is therefore more usual to correct 
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CHOOSE THE BEST 


A LOUDSPEAKER UNIT 


■BUILD UP A SYSTEM 


GOODMANS FULL RANGE SINGLE UNIT HIGH FIDELITY 
LOUDSPEAKERS 

AXIETTE 8 (8 inch-6 watt-15 ohm) 

The smallest full range High Fidelity loudspeaker unit produced. 

Price: $24.60 (£12/6/-) 

AXIOM 10 (10 inch-10 watt-15 ohm) 

The very popular and economical “medium size" High Fidelity 
loudspeaker, price: $30.20 (£15/2/-) 

AXIOM 80 (9{ inch-6 watt-15 ohm) 

The hand-built twin cone transducer featuring exclusive "free 
edged" suspension giving very high quality sound reproduction 
for the connoisseur. Price: $77.60 (£38/16/-) 

AXIOM 201 (12 inch-15 watt-15 ohm) 

The remarkable 12" twin-cone High Fidelity Speaker for the 
enthusiast who does not require the higher power handling of 
the Axiom 301. Price: $53.60 (£26/16/-) 

AXIOM 301 (12 inch-20 watt-15 ohm) 

I The world’s most advanced 12* High Fidelity twin cone loud¬ 
speaker. Price: $77.25 (£38/12/6) 

TRIAXIOM 1220c (12 inch-20 watt-15 ohm) 

Triple element 12" loudspeaker, spanning over 9 octaves giving 
professional standard High Fidelity. Complete with adjustable 
Treble control. Price: $95.80 (£47/18/-) 


GOODMANS MULTIPLE SPEAKER HIGH FIDELITY SYSTEMS 

consist of an Audiom Bass unit and pressure-driven horn-loaded mid-range 
and high frequency units, with crossover networks and attenuators. The 
result-very low distortion, high sensitivity 3-way loudspeaker systems. 

BASS UNITS 

(12 inch -15 watt-15 ohm) AUDIOM 51 BASS 

Rugged 12' single diaphragm speaker, specially desioned as 
Bass unit in a 3 way system. Price: $45.30 (£22/13/-) 

(12 inch -20 watt- 15 ohm) AUDIOM 61 BASS 

Powerful, extra high efficiency 12 unit, giving exceptional per¬ 
formance and control—ideal as Bass unit in 3 way systems. 

Price: $72.60 (£36/6/-) 

(15 inch-25 watt-15 ohm) AUDIOM 81 BASS 

Capable of handling high power with very low distortion. Ideal 
in high powered 3 way High Fidelity systems. Price: $127.80 

(18 inch-50 watt-15 ohm) AUDIOM 91 BASS 

Exceptionally robust, heavv duty 18" loudspeaker for very high 
power systems. Price: $161.00 (£80/10/-) 

N.B. Multiple Speaker Systems can also be “stage-built” using Axiom 201 
or 301 as the first stage unit. Full details in the High Fidelity Manual. 
Standard Versions of all Audiom speakers are available for Public Address 
work and Musical Instrument amplification (Electric guitars etc.) 




CHOOSE GOODMANS 


A COMPLETE SYSTEM 

IN MINIATURE 


GOODMANS 

MAXIM 

Only IOV 2 " x 5V2" x VA" 
deep. Fantastic! but 
true—the smallest true 
High Fidelity loud¬ 
speaker system made. 
No bigger than a stout 
book, but with a really 
outstanding perform¬ 
ance. Up to 8 watts of 
power. 

Price: $89.00 (£44/10/-) 



COMPONENTS FOR MULTIPLE SPEAKER 
HIGH FIDELITY SYSTEMS 


TREBAX HIGH FREQUENCY PRESSURE UNITS 
TREBAX 100 Range 2,500-20.000 c s, covering the treble register 
smoothly with very low distortion. Crossover frequency: 5,000 c s. 
System power handling: 25 watts. Price: $28.00 (£14/-/-) 
TREBAX 5K/20XL As Trebax 100 but handling 20 watts ot power 
in systems. Complete with built-in crossover network and atten¬ 
uator. Price: $34.10 (£17/1/-) 

MIDAX MID-RANGE PRESSURE DRIVEN HORN UNIT 



Range 650-8,000 c/s, covers the middle register with high effici¬ 
ency and realism. Crossover frequencies: 950 and 5,000 c s. 
System power handling: 25 watts. Price: $48.20 (£24/2/-) 

CROSSOVER NETWORKS 



XO/950/5000 Crossover frequencies 950 and 5,000 c.s. For use 
with Audiom Bass unit, Midax and Trebax 100. Price: $33.50 
XO/950 Crossover frequency: 950 c/s. For use when adding Midax 
to Axiom and Trebax. Price: $28.65 (£14/6/6) 

XO/5000 Crossover frequency: 5,000 c s. For use when adding 
Trebax 100 to Axiom unit. Price: $10.65 (£5/6/6) 

ATTENUATOR 

For use with Trebax 100 and Midax. 8-step. 0db-12db and “off". 

Price: $13.10 (£6/11/-) 



STILL UNDECIDED? Call at your Goodmans Dealer for a 

demonstration or send for Goodmans High Fidelity Manual, giving 
full specifications and information. 

Made in England by Goodmans Industries Ltd. 

Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence St., Sydney, N.S.W. Telephone 29.1571 


■" FRii 

I Models required. 



Please send me details of Goodmans 
loudspeakers listed below. 


Name. 

Address 


.State. 



I 

1 

I 

1 

I 


66 


ELECTRONICS Australia, July, 1966 





















the variations in response to different 
harmonics by including the filter within 
a negative feedback loop. If sufficient 
feedback is applied, deviations in the 
response over the pass-band can be re¬ 
duced to an acceptable level without 
affecting the response at the stop fre¬ 
quency when, of course, the forward 
gain is zero; for this reason, the feed¬ 
back loop cannot improve on distortion 
of the fundamental occurring before the 
stop filter. 

The choice of circuits lies between the 
parallel-T and the Wien-bridge. The 
latter (figure 3) has been chosen as be¬ 
ing more suitable for operation over a 


of the bridge terminals can be earthed. 
If an earth is connected to one of the 
input terminals both sides of the out¬ 
put are floating, which may lead to 
difficulties in the subsequent amplifier 
stages when measuring signals of the 
order of a millivolt. A transformer 
could be used to isolate the input, but 
good distortion-free transformers with a 
wide frequency response tend to be ex¬ 
pensive. It was, therefore, decided to 
use a phase-splitter drive. 

If the generator is replaced by two 
antiphase generators in series, of 2e and 
minus e respectively, it can be seen that 


SET 



BASIC DISTORTION-FACTOR METER 


Figure 1: Meas¬ 
urement of dis¬ 
tortion involving 
comparison of the 
total signal with 
what remains 
after fundamental 
has been rejected 
by a very sharp 
filter . 


An attempt was made to build a cir¬ 
cuit to cover a 10:1 frequency range. It 
worked satisfactorily but was difficult 
to adjust, especially at the high fre¬ 
quency end of each range. The audio 
band was, therefore, covered in five 
bands, each with a frequency range of 
approximately 4:1. 

The curves of figure 2 show the gen¬ 
eral shape of the frequency and phase 
response of the basic Wien-bridge, with¬ 
out the application of negative feed¬ 
back. 

The second curves on the same scales 
show the general effect of resistive load¬ 
ing of the output terminals. As can 
be seen, this further reduces the re¬ 
sponse at 2f, 3f, necessitating more cor¬ 
rection by the negative feedback loop, 
while the shift in phase response outside 
the ±90 deg. sector makes the applica¬ 
tion of large feedback factors difficult if 
the circuit is to remain stable. 

Phase correction could only be em¬ 
ployed if fixed frequency operation was 
desired. An experimental unit was con¬ 
structed, in which the bridge was loaded 



Figure 3a: The basic Wien Bridge 
circuit , which has advantages over 
other possible networks. 


Figure 2 (right): The effect of 
resistive loading on a Wien 
Bridge . If the Q is too low , lower 
order harmonics are attenuated 
along with the fundamental , lead- 
to a false reading. 




Figure 3b: The Wien Bridge 
modified for input from a phase¬ 
splitting stage. 

wide frequency range, as a decade may 
be covered with two equal value ganged 
controls. 

The basic Wien-bridge (figure 3a) is 
at balance, and there is, therefore, no 
ouput at the frequency at which Xs=Rs 
and Xp=Rp then Ra=2Rb. 

The one disadvantage of the Wien- 
bridge is the requirement that only one 


at balance, as there is no current in the 
load, the points X and Y in figure 3a 
may be shorted, as there is no poten¬ 
tial difference between them. This 
makes the resistive arms Ra and Rb 
redundant, as they are directly across 
the generators 

The circuit can then be simplified to 
that of figure 3 b the two antiphase 
generators being replaced by the phase¬ 
splitting stage. 

Either the resistance or capacitance 
may be variable for frequency operation, 
but the maximum practical value of 
variable capacitor for reasonable size is 
of the order of lOOOpF, which has a 
reactance of 3.18 megohms at 50 cps, 
leading to high bridge impedances un¬ 
suited for use with transistors unless 
special circuits are used. 

For this reason a variable resistor ad¬ 
justment was preferred. But normal 
controls have a limit to their resolu¬ 
tion; they are incapable of being adjusted 
in very small increments, which leads to 
the provision of both coarse and fine 
controls for ease in finding an exact 
null. 


with a common-emitter amplifier, but 
instability occurred, as expected, when 
sufficient feedback was applied to correct 
the frequency response. A common- 
collector amplifier was therefore used 
to load the bridge. 

The complete circuit of the distortion- 
factor meter is shown. The input cir¬ 
cuit has been kept as simple as pos¬ 
sible to prevent the introduction of ad¬ 
ditional distortion to the signal being 
measured. The 50K potentiometer 
(RVI) is used to set the level of the in 
put signal, and provides an input im¬ 
pedance that varies between approxi¬ 
mately 10K and 50K; the minimum in¬ 
put signal required for an output of IV 
is about 10 mV. 

The input impedance is rather low 
for some purposes, so a two-position 
attenuator, S2 (one-pole two-way) is 
provided, which enables a fairly high 
input impedance of approximately 100K. 
to be obtained, with some sacrifice in 
sensitivity. The minimum input signal 
in this condition is of the order of IV. 

Trl is a phase-splitter of the concer¬ 
tina type, with amplitude balance con- 
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‘VARI-TACH’ 


Motor 


Speed Control 
project kit.. 

$ 21.75 

COMPLETE! INCLUDING TAX 


As described in "Electronics Australia," March, 1966 issue 

Using this easily constructed and low-cost unit the speed 
of a "universal" or commutator-type AC motor may be 
adjusted over a wide range while still maintaining fairly 
constant torque. The unit is thus ideal for controlling 
the speed of electric drills and saws, food mixers, and 
movie projectors. It will handle up to 5 amps. 


POST FREE in Australia and its territories 


For further details see page 43, March 1966 issue "Elec¬ 
tronics Australia' 1 . 


Magraths are Victorian stockists of the Broadway Electronics Instrol Equipment 

as advertised elsewhere in this issue. 



INSTROL-PLAYMASTER 

“BOOKSHELF” 

SPEAKER SYSTEM Gives Truly 


The Playmasfer Bookshelf Unit is equally effective in vertical and horizontal 
positions and can be rested on a shelf, on the floor, or attached to the wall. 


Amazing Performance 

This system provides magni¬ 
ficent bass response with 
clean well defined sound 
free from boxiness, compar¬ 
able to imported units, yet 
selling for less than one-third 
their price, complete. Cabinet 
Kits are finished in Teak or 
Maple. Complete systems, in¬ 
cluding Rola 5FX and 
MASNAVOX 6WR Speakers, 
chokes, condensers, etc., are 
all available at Magraths. All 
components of the complete 
Kit comply precisely to 
"ELECTRONICS Australia" 
specifications. 


All metal work for Instrol-Playmaster Amplifier and Tuner units are available at MAGRATHS 

OTHER BASY-TO-ASSEMBLE "INSTROL " CABINET KITS AT MAGRATHS 


J m m am JA 

rl. m A G 

208 LT. LONSDALE : 


RATH & CO. P 

STREET, MELBOURNE, VICTORIA, 


RHONE 323731 
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5- WAY 



Figure 4: Circuit diagram of the basic distortion factor unit , involving an input amplifier stage , the tunable 
notch filter and the output amplifier to feed into an external AC millivoltmeter. 


trols in its collector. These controls 
adjust the exact ratio of the two anti¬ 
phase signals applied to the bridge, both 
coarse and fine controls being found 
desirable for ease of operation. Due to 
current negative feedback in the emitter, 
and the low signal level in this stage, 
the harmonic distortion is of the order 
of 0.07 pc and sets the lower limit of 
distortion measurement. 

The two output signals from Trl feed 
into the frequency-conscious bridge as 
described above, the ratio of maximum 
frequency of the ranges being set by 
the values of the two 1.5K resistors 
(R8, RIO) and their associated 5K var¬ 
iables (RV4). The actual coverage of 
each range was chosen to give conven¬ 
ient values of capacitors. 

When the instrument is in use it is 
first necessary to set the output level of 
the signal, plus distortion. For this ad¬ 
justment, a fiat response is necessary, 
and is provided by the switch Sic, which 
short-circuits the parallel bridge arm, 
giving a gain equal to that at high fre¬ 
quencies when Xp is small compared 
with Rp. 

The bridge is presented with a high 
load impedance by the emitter-follower 
Tr2. which in turn drives the common- 
emitter amplifier Tr3 and its emitter- 
follower Tr4, which provides a low out¬ 
put impedance to feed the feedback 
loop, the LF filter and the subsequent 
voltage measuring circuit, which may 
be in a detached unit connected by 
screened cable. 

The internal gain of the amplifier is 
about 180, with approximately 25dB of 
negative feedback, which produces an 
overall gain of a little over 10. 

The LF cut circuit following Tr4 is 
switched in and out of circuit bv the 
function control switch SI, and consists 
of a parallel-T circuit with a null at 
50 cps and approximately 10dB cut at 
100 cps, the two most common hum fre¬ 
quencies. 

The unit was originally constructed 
in a separate case, but was finally fitted 


alongside a millivoltmeter in a common 
case, as this permits input switching 
from distortion-factor measurement to 
voltage measurements, and allows the 
use of common batteries. However, 
common or separate assembly is a mat¬ 
ter of taste, and the use for which the 
instrument is required. 

The photo shows the complete in¬ 
strument in a case of miniature Imlok 
with Formica panels. The front panel 
of the voltmeter was made slightly 
larger than that of the “Wireless World” 
design on which it is based, so as to 
match the front panel of the distortion- 
factor section. The latter could be re¬ 
duced in size, but this would lead to a 
rather crowded control panel. 

It was found advisable to fit an alu¬ 
minium back to the front panel, to pre¬ 
vent hand capacity effects when achiev¬ 
ing a final balance. 

Figure 5 shows the general layout of 
the components, but this was not found 
to be at all critical. All the components 
except Rl, R8, R9 and the panel con¬ 
trols are mounted on the component 
board, as shown. C20 and some of the 
bridge capacitors are mounted on the 
front side of the board, and cannot be 
seen in the illustration. Rl is fixed to 
SI, and a small tag-strip is fitted to the 
front panel to support R8 and R9. 

As the test frequency is usually 
known, the coarse frequency control 
need not be accurately calibrated. It 
provides nothing more than a starting 
point for the balancing operation. If 
accurate calibration is required with only 
two scales on the dial, it will be neces¬ 
sary to select the values of the bridge 
capacitors or pad out their values so 
that calibrations on different ranges co¬ 
incide. 

The voltmeter range switch is fitted 
with an additional scale to show the full- 
scale deflection distortion factor reading: 
IV is 100 pc, 300 mV is 30 pc, and so 
on (See figure 6.) 

The instrument so far described can 


measure total harmonic distortion, but 
cannot indicate what sort of distortion is 
present. An additional pair of terminals 
are provided for connection to an oscil¬ 
loscope for the inspection of the signal 
with the fundamental removed. Even a 
pair of headphones connected across 
these terminals can. give valuable evi¬ 
dence of-what sort of signal the meter is 
measuring. 

This oscilloscope output is connected 
into the circuit of the millivoltmeter 
so that its gain is utilised, but the sig¬ 
nal is not rectified. If the circuit of 
figure 4 is to be constructed as an in¬ 
dependent unit and not housed with a 
millivoltmeter, the resistor R23 may be 
omitted and a 9V battery used for the 
power supply; Sle is then not used. 

The completed instrument may be 
checked for correct performance with 
the aid of a variable frequency audio 
oscillator. The overall gain at any fre- 


PUBLIC ADDRESS 

EQUIPMENT 

WHOLESALER 

★ 

All leading brands 

★ 

HODGES SOUND SYSTEMS 

35 LEWIS STREET, 
BALGOWLAH N.S.W. 
TELEPHONE: 94-4193 
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quency well above the frequency to 
which the bridge is tuned should be 
unchanged on switching from SET 
LEVEL TO MEASURE DISTORTION. 

The frequency response in the 
MEASURE DISTORTION conditions 
should be checked with constant input 
volts at twice, three times, etc., the 
bridge frequency, and the deviation in 
meter reading should not exceed 0.5dB. 
This check should be carried out at vari¬ 
ous frequencies throughout the audio 
range, and in each case the bridge should 
be balanced in the normal way at the 
fundamental frequency before checking 
the response to the harmonics. 

The harmonic distortion introduced by 
the input stage must be checked, and 
this measurement requires an oscillator 
with low distortion. If one is available 
with a known distortion of less than 
0.05 p.c. the instrument is simply check¬ 
ed by measuring the oscillator distortion 
factor, and comparing the results, taking 
into consideration that harmonic dis¬ 
tortions introduced by successive stages 
are rarely directly additive. 

The enthusiast at home is more likely 
to have an oscillator with a rather in¬ 
determinate distortion in the 0.25 p.c. to 
1.0 p.c. range, and this needs to be im¬ 
proved before the internal distortion of 
the distortion-factor meter can be meas¬ 
ured. A simple filter can be constructed 
to reduce the harmonic content of the 
oscillator output by a known factor at a 
single frequency. 

If this is chosen somewhere in the 
centre of the audio band, and the internal 
distortion of the instrument is satis¬ 
factory, at this frequency there is not 


O o O O o o 


O O O o 


R VI 


Figure 5: Most of 
the wiring com¬ 
ponents in the 
author s unit were 
mounted on a 
single tagboard, 
as shown. As 
mentioned in the 
text, a few com¬ 
ponents were at¬ 
tached to the 
other side and do 
not appear in the 
drawing. 
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likely to be much increase in distortion 
toward the band limits, since the use of 
a high frequency transistor in the phase- 
splitter stage gives gain, negative feed¬ 
back and signal level, all independent of 
frequency. 

A parallel tuned circuit connected 
across the input terminals with a series 
resistor to the oscillator output can be 
made to give an improvement of 10 
times or more in oscillator distortion. 


Any convenient inductor in the mH 
range can be resonated in the centre of 
the audio band, with an appropriate 
value of capacitance. The series resistor 
should be as high as possible, and still 
provide sufficient signal for calibration, 
the higher the value the greater the sup¬ 
pression of harmonics for a given tuned 
circuit. 

A conventional low-pass filter would, 
of course, give a greater improvement, 


500V "UNIMEG" 

INSULATION TESTER 

RANGE. .25 to 50 megohms ar 500 volts test potential, with centre 
scale at 3.5 megohms. 

One of the most common faults causing the malfunction or failure of 
electrical equipment is insulation breakdown. 

The gradual deterioration of insulation over a period of time can be 
detected by regular inspection and testing. 

A quick and efficient test of electrical equipment, appliances and elec¬ 
trical wiring can be made by using University Graham's “UNIMEG." 
This ruggedised portable transistorised insulation tester used regularly will 
detect failures in their early stages thus preventing expensive breakdowns 
which could occur at inconvenient times. The unit consists of a stable 
transistorised oscillator the output voltage of which is then stepped up 
by a transformer and in turn converted to 500 volts DC by high voltage 
rectifiers. 

The power is supplied by a 9 volt transistor radio battery and by the 
nature of the unit's intermittent operation and its reserve voltage, long 
battery life can be expected. 

For more information on “UNIMEG" or any electrical measuring prob¬ 
lem consult:— 




106 BEIMORE ROAD, RIVERWOOD, N.S.W. 

Telephones: 53-0644 (5 lines) 

Telegraphic Address: "Raquip,”' Sydney 


THE “UNIMEG” IS QUICK AND SIMPLE TO USE. 

1. “Short" the test leads, press the push switch, and adjust the 
potentiometer, to indicate full scale on meter. 

Note: (The 500 volt potential is present only when switch is 
depressed.) 

2. Connect test leads to circuit under test, and press push switch. 


3. 


Read resistance directly off scale. 

Solid leather carrying case, with combined shoulder and hand strap, 
available as an extra. 


REPRESENTATIVES: 


W.A.: Atkins (W.A.) Ltd., 

894 Hay Street, Perth, W.A. 

S.A.: George Procter, 

52 Gawler Place, Adelaide, S.A. 
VIC.: Eastern Instrument Services 

Pty. Ltd., 

38 Milton Parade. Malvern, SE4. 


QLD.: Keith Percy & Co. Pty. Ltd., 
Box 1478V, G.P.O., Brisbane. Qld. 
TAS.: W. P. Martin and Company, 
188 Collins Street Hobart, 
and 134 Cambridge Street, 
Launceston. 


AUSTRALIA'S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS (A UNIT OF INSTROL) 
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but for the construction of these the Adjust the frequency range and coarse 
reader is referred to standard works. balance controls to the approximate test 
The improvement obtained in oscilla- frequency, switch to MEASURE DIS- 
tor waveform can be checked by TORTION and adjust the coarse ampli- 
measuring the relative response at the tu de and frequency balance controls for 
fundamental frequency and its har- a minimum reading on the voltmeter, 
monies, with the filter in circuit. If the advancing the voltmeter sensitivity as 
response at the second harmonic is one necessary. As the precise balance point 
tenth of that at the fundamental, then ls approached, the controls become too 
the harmonic distortion of the oscillator sharp, and adjustments must be made 
must be improved by a factor of at least on ^ ne controls. The final reading 

on the voltmeter, multiplied by the 

---_- appropriate range multiplier factor, gives 

the distortion-factor. 


INPUT SET LEVEL 



Figure 6: Suggested layout for 
the front panel of the dis¬ 
tortion measuring unit . This 
occupies the left hand side of 
the instrument as pictured on 
page 65. 


If the function control is now moved 
to the LF CUT position, and an appreci¬ 
able fall in the meter reading ensues, it 
is an indication that some mains hum is 
present, and a further investigation may 
be desirable. This last check can only 
be used if the lowest harmonic present, 
i.e. the second, lies outside the stop band 
of the LF cut circuit. This sets the lower 
limit to the test frequency at about 
200 cps. 

An oscilloscope inspection of the out¬ 
put signal of the voltmeter amplifier can 
be used to identify the predominant har¬ 
monics, or to show the presence of noise 
and harmonic signals, such as mains 
hum. It is an advantage if the oscillo¬ 
scope timebase is locked to the signal 
source, or the input signal itself be used 
to provide the “X” scan. It should be 
noted that in some cases the waveform 
may have relatively high-speed transients, 
usually symmetrical about the base line, 
which are due to the switching action 
of the meter rectifiers, and should not 
be confused with parasitic phenomena. 

If there is insufficient signal available 
to allow a line-up at IV, then some 
other convenient level may be employed, 
with a sacrifice of sensitivity, e.g. a line¬ 
up at 0.5V would require the indicated 
distortion-factor being multiplied by 0.5. 


Figure 7: Re¬ 
sponse of the two 
filters used in the 
unit. Note that 
the response of 
the main tun¬ 
able filter is vir¬ 
tually back to 
reference at fre¬ 
quency 2f. 


FILTER PERFORMANCE 



10 times, more if high-order distortions 
are present. 

The measured distortion factor should 
reflect these improvements in oscillator 
waveform, and if it does not, this is an 
indication that excessive distortion is 
being introduced by the input stage. A 
final distortion-factor of less than 0.1 p.c. 
should be achieved. 

A typical response curve with the in¬ 
strument in the MEASURE condition is 
shown in figure 7 which also includes 
the LF CUT filter response. 

The procedure for measuring distor¬ 
tion is as follows. Set the voltmeter sen¬ 
sitivity switch to IV, and, with the in¬ 
put attenuator at minimum gain, move 
function switch SI, to SET LEVEL. 
Adjust the input controls until the meter 
reads IV, representing 100 p.c. 


When measuring distortion-factors ap¬ 
proaching the internal distortion-factor 
of the instrument, allowances must be 
made for an error which becomes greater 
the lower the distortion to be measured. 
For instance, in the region 0.1 p.c. to 
0.25 p.c. it would be reasonable to deduct 
half of the internal distortion of the 
instrument, and expect an error of about 
the same magnitude as that deducted. 
Below 0.1 p.c. the instrument can only 
indicate that the distortion-factor is 
better than the figure obtained, and 
nothing more. 

(For background reading on this sub¬ 
ject, readers are referred to articles in 
the September and October 1962 issues 
of “Radio, Television and Hobbies” 
entitled “A Distortion, Noise and Milli- 
voltmeter” by Jamieson Rowe. Ed.) O 



World-famous 

miniature 

Soldering Instruments 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A ustralian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St, Sydney. 2 0233, Ext 279. 

M.4B8 
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“ELECTRONIC 

POWER” 

DRILL 

SPEED 

CONTROLLER 



(for AC/DC Series Wound Motors) 


Available from your 
retailer, 

Sole Australian Distributors 


. ■ 

H. ROWE 


This portable speed controller 
with exclusive electronic 
monitor keeps speed constant 
by providing more power as 
load increases. 

Suitable for drills to chuck 
and rated current under 2| 
amp. — Retail Price: $30.00 


I: 


vT NEW IMPROVED 
e 30 WATT 


12v. All Transistor 
P.A. AMPLIFIER 

Ho. 598—Complete Kit of part* to 
smallest screw, $55. No. 656 — 

Wired ready to operate,$69. Freight 
extra. Size: 6in w. x 3in h. x 8|in 
d. Weight 6ilb. 


PERSONAL PORTABLE 

2 TRANSISTORS 
Range 30 miles, 200 
with short aerial [ 
and earth. Ear- 
picca only, no 
speaker. Wired 
ready to use, No. M v 

666D, $10. B I f 

Postage 20c. ™ 11 ' 

Do-it-yourself kit, 

No. 666C, on app. 



COILS & IF s 455 Kc 

Aar, R.F. osc. and IF's . .. $1.70 «a. 
Ferrite Aer $2. 

Postage 10c. Write for details and price 
Part 265 Universal Tape OSC coil, 
$ 6 . 


PRE 


'jqooo I rxxz 

2 (silicon) 


For 5 watt amplifier with panel and 
knobs, Stereo do-it-yourself kit No. 
6I6C, $25.80. Postage, 20c. Mono, 
do-it-yourself kit No. 6I6AC, $15 
Postage 10c. 

Write for data sheets. 

Printed circuit mono, or stereo 

No. 616.$3 

Postage !0c each. 

5 watt stereo power supply. Do-It-your- 
self kit No. 68IC, $16 Printed circuit 
No. 681, $2.50. Postage 681C, 80c; 

681, 10c. 


PRINTED CIRCUITS 

From your drawings. Price: $10 set up charge plus 30c for 
each print 5 sq. in. and under. For prints over 5 sq. in., add 
2c per sq. in. Drilling, plating, coding, price on application. 



LOWflyce! 


R.C.S. 

COMPLETE 


Qm/ry DO II 




^/ OM , 


/ 


KITS 


9 No expensive test equipment o Everything fits. 
1964 RF Transporta 7. Complete kit—No. 640: $43.50. 
Portable car radio, identical to 640 above, plus extra switch 
and car coil. etc. No.642:$46. 

(Write for booklet on 640 and 642.) 



Do-it-yourself kit 

Write for blueprint data 


3 TRANSISTORS 
HI-FI MULLARD FIVE WATT 
AMPLIFIER 

Frequency response—30 cycles 
to 18 KC, 3 DB. Distortion — 
one half of one per cent or 
better. Input-125 MV, 1,000 
ohms impedance. DC supply- 
22 volts 0.8 amps, speaker IS 
ohms. Size: 5%in long x 4in 
high x 3in deep. 

675C $17. P ostage 30c. 


IMPROVED BATTERY SAVER KIT 

4'/i. 6 or 9 volts. Replaces transistor 
battery power input 240 volts A.C. Maxi¬ 
mum milliamps 100. Hum-free operation. 
Sixe 3'/jin I. x 2'/jin w. x P/jin h. No. 
657, $6.50 (post 10c). 



0rd " Iff Mail Order, Postal Note or Money Order (add pot*.), direct to— 

R.C.5. RADIO PTY. LTD., 651 FOREST ROAD, BEXLEY, NJ.W. 58 1491, 58 5385 


J 



8.C.S. 
PERSONAL 
TRANSISTOR 

I Transistor, 

I Diode. 

No. 582—Do-It-Yourself Kit of Parts 
for above, $5. 

No. 593—Wired ready to operate. $6. 
Postage 582, 593 10c. No C.O.D.s. 


NEW PRINTED CIRCUITS 

Part No. 

675 HI-FI FIVE WATT amplifier $2.50 

684 Preamp. Electronics 65 P.10 .. $2.50 

685 Preamp.—Electronics 65/PI2A $2.50 

686 Preamp.—Electronics 65/PI2B $2.50 

687 Preamp.—front panel 65/PI2 $2.50 

689 Philips pre-amp. .. $3.00 

690 Philips 10-watt amp.$2.50 

691 Philips 10-watt power supply $2.50 

692 E.A. 8-watt stereo 63 A4 .. $3.00 

694 S/W Receiver E.A. 66 R4 52.50 
591 30 W.P.A. Amplifier $3.50 

606 Mullard 10/10 Stereo, pr. . $6.50 

608 Mullard WB Tuner.$3 

669 R. and H. Tape Recorder . $3.20 

Many others. Write for full list. 
Sales Tax included. Postage 10c. We 
can supply any R.H. Printed Circuits. 


NEW AUDIO AMPLIFIER 
transistor*, 

_ or 1 watt. 

Small alze: cab¬ 
inet 3" x 2” x 
1“ plastic. Suit¬ 
able crystal P./ 
up. Intercom., 
microphone rad¬ 
io. etc. (9 volt) _ 

Do-it-yourself kit 665, $10 (Post 10c). 
Wired ready for use, 665D; $11.50. 



NEW TRANSISTOR PREAMP KITS: 

LOW IMP. input 2 trans. 672C $6.50 

Wired ready for use, 672D.$8 

HIGH IMP. silicon 2 trans, 680C $6.50 

Wired ready for use. 680D . $8 

HIGH IMP. silicon 3 tran. 682C $7.50 

SIZE 3 x 2 x tin 2 req. for Stereo. 
Wired ready for use. 682D $9 

Postage 10c each. Write for data. 
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ZENER DIODES — Their properties 


If you have been wondering about Zener diodes this article 
should be most helpful. Written by J. M. Waddell and D. R. 
Coleman, it is reproduced from the May 1966 issue 
of "Components and Equipment Review", issued by Standard 
Telephones and Cables Pty. Ltd. of Liverpool, Australia. 


Among the many new components 
now appearing in electronic equipment 
as a result of the intensive work which 
has been done on semi-conductors in the 
past few years is a useful group usually 
known as “Zener” diodes. What are 
these “Zener” diodes, and what do they 
do? 

If we examine the reverse characteris¬ 
tic of a typical silicon junction rectifier, 
(figure 1) we can see that the reverse 
current remains extremely small at all 
voltage below a certain value, the 
“Zener voltage.” Then, as the voltage 
is raised slightly above this value, the 
current increases very rapidly indeed 
into the so-called “breakdown” region. 

For power rectifiers, the manufac¬ 
turer arranges that this breakdown 
region occurs well above the normal re¬ 
verse operating voltage, in order to 
avoid excessive power dissipation in the 
reverse direction and consequent failure 
due to overheating. 

It should be noted that this pheno¬ 
menon is not a breakdown in the ordin¬ 
ary sense of the word (in the sense in 
which a dielectric breaks down destruc¬ 
tively), but is a completely reversible 
process, which of itself causes no dam¬ 
age to the rectifier. 

However, if the rectifier were run 
continuously in this region it is prob¬ 
able that the maximum allowable dissi¬ 
pation of the device would be exceeded 
and the rectifier damaged; but if exces¬ 
sive dissipation is avoided the diode can 
be run in the “broken down” condition 
indefinitely. A diode used deliberately in 
this way for any purpose is called a 
“Zener diode.” 

The term “Zener diode” was coined 
when this breakdown was first observed 
because it was thought that the mech¬ 
anism responsible was that proposed by 
C. Zener in 1934 to account for the 
breakdown of solid dielectrics. 

It turns out that this “Zener break¬ 
down” is responsible where the break¬ 
down occurs at low voltages (below 5 
volts in silicon), but that at higher volt¬ 
ages breakdown is due to another mech¬ 
anism, “avalanche multiplication,” 
similar to the breakdown process in 
gaseous dielectrics described by Towns¬ 
end. Thus the higher voltage Zener 


diodes should really be called avalanche 
diodes. (This term will be explained 
further at the end of the article.) 

While one of the purposes of this 
article is to draw attention to the differ¬ 
ent behaviours of Zener and avalanche 
diodes—for example, the “knee” of the 
breakdown characteristic is more round¬ 
ed in a Zener diode and so the slope 
resistance of such diodes is higher than 
that of the corresponding avaianche 
diodes — it is convenient to have a 
generic term to cover all such devices, 
and the term “Zener diode” has received 
widespread acceptance. 

It is possible to use a term denoting 
the application, e.g., “reference diode.” 
“regulator diode,” but the range of use 
of these devices is so vast that no one 
application can be singled out for such 
special mention. We recommend the 


continued use of “Zener diode” as the 
most useful general term. 

One of the great advantages of these 
devices over previously available volt¬ 
age stabilising devices, such as gas dis¬ 
charge tubes, is that the breakdown 
voltage can be controlled during manu¬ 
facture to any value from about two 
volts to several hundred volts. 

In addition, the transition from “off” 
to “on” takes place smoothly, without 
the discontinuity associated with gas dis¬ 
charge tubes. 

No special arrangements are need¬ 
ed for starting, and the absence of 
negative resistance means that shunt 
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Figure 1: Reverse characteristic 
of a typical silicon junction 
rectifier . 


REVERSE VOLTAGE 



Figure 2: Typical characteristics of diodes specially made for 

operation. 
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307 ELIZABETH STREET, MELBOURNE Phone 60-1442 


MODEL TP-5S 

© High sensitivity-20,000 Ohms/V 
DC, 10,000 Ohms/V AC. 

• 3in Meter. 

© Handy pocketable size. 

Specifications: 

DC Voltages: 
0-10-50-250-500- 
1.000 V (20.000 
Ohms/V). 

AC Voltages: 
0-10-50-250-500- 
1,000 V (10.000 
Ohms/V). 

DC Current: 
O-50uA, 0-5-50- 
500mA. 
Resistance: 
0-10K. 0-100K. 
0-1 Meg. 0-10- 
Meg. (62 Ohms. 
620 Ohms. 

6.2K, 62K at 

centre scale.) 
Capacitance: 
0.0001 uF-0.005- 
uF. 005uF-luF 
Decibels: minus 
20db to plus 
36db in 2 
ranges. 

Dimensions: 3V4in x SVtln x lHin. 

Weight: l5oz approx. 

Complete with internal battery, testing leade 
with prods. 

PRICE $18 

including Sales Tax. 

Plus Postage, 35c. 


AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 

307 ELIZABETH STREET, MELBOURNE—60-1442. 

r We have everything for the Radio Hobbyist ★ 


TAPE RECORDER 
ACCESSORIES 

3” Spools.20c 

5” Spools.30c 

7” Spools.50c 

100’ x 2i” Tape.45c 


.. $ 1.20 
.. $2.25 
.. $2.50 
.. $3.95 
.. $8.45 
.. $3.80 

Michigan Twin-Track Rec/Play 
Heads.$13.10 

Michigan Twin-Track Erase 
Heads .$9.90 


300’ x 2±” Tape. 

600’ x 3” Tape. 

1,200’ x 5i” Tape. 

1,800’ x 7” Tape. 

Collaro—Reel Play Heads 
Collaro Erase Heads 


TV REMOTE SPEAKER 
CONTROL $3.80 

has inputs for earphones and one 
speaker with volume control. Post 25c 


TRANSISTORISED 
CALLING & TALKBACK SYSTEMS 


BATTERY OPERATED 


TABLE Oft WALL MOUNTING 

2 Station 1 Master 1 
Sub-station 1 x 9V 
Batts. $15.75. 

3 Station 1 Master 2 
Sub-stations 4 x lfV 
Batts., from $18. 

4 Station 1 Master 3 
Sub-stations 6 x HV 
Batts, from $24. 

5 Station 1 Master 4 
Sub-stations 6 x HV 
Batts,. $44.78. 

7 Station 1 Master 6 
Sub-stations 6 x HV 
Batts.. $54. 

Plus Postage. 


MODEL 200H 

20,000 Ohms per Volt DC 10,000 
Ohms per Volt AC. 

Specification!: 

DC Volt: 0-5, 
0-25. 0-50. 

0-250, 0-500, 
0-2,500. 

AC Volt: 0-10. 
0-50. 0-100. 

0-500, 0-1,000 

DC Current: 
0-50. Micro¬ 
limps ret 
0-25, 0-250 

Milliampereg. 

Resist « nee: 
0-60K Ohms, 
0-6 Meg 
Ohms. 

Capacity: 0-01- 
0.3mfd (at 
AC 5 volt 
O.OOOl-Olmfd 
at AC 250 
Volt). 

Decibel: minus 20db plus 22db. 

Output Range: 0-10, 0-50. 0-100. 0-500, 0-1,000 
Battery used: UM-3-1, 1 piece. 

Dimensions: 3V4in x 4Vain x lVfein. 

Complete with internal battery, testing leads 
and prods. 

PRICE $11.95 
Including Sales Tax 

Plus Postage, 35c. 


Capacitor Substitution Box. 1000 


VW . $3.10 

Resistor Substitution Box, 1 Watt. 
Pius Post, 20c. $3.38 


TRANSISTOR AERIALS 

4in extends to 27in . $1.50 

5in extends to 39in . $1.70 

6in extends to 43in . $1.40 

6in extends to 32in . $1.00 

6in extends to 28in . 95c 

7in extends to 39in . $1.60 

9in extends to 39in . $1.40 

lOin extends to 39in ........ 95c 

Plus postage, 15c. 


CRYSTAL SET BUILDERS 

Coils.60c 

Diodes.. .. .. 30c 

Headphones.$2.50 

Tuning Conds.$1.65 

Terms.10c ea. 


1 Trans. Amplifier for crystal set 
circuit supplied. 

Only $1.95 

Plus Postage, 25c. 
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capacitance can be added without 
causing oscillation. 

Under appropriate conditions, substan¬ 
tially zero temperature coefficients of 
voltage may be obtained. Furthermore, 
Zener diodes are smaller and more 
robust than gas tubes or batteries, and 
by comparison they have an almost in¬ 
definite life. 

Figure 2 shows typical characteristics 
of some diodes specially made for use 
in this way. It will be noted that here 
the breakdown voltages are quite low, 
from about 4 to 9 volts. From this 
graph the important parameters which 
define the properties of a particular 
Zener diode can be clearly seen. 

The first and most important is the 
voltage in the breakdown region. This is 
not a unique and fixed value, but in¬ 
creases with the operating current; thus 
the current at which the voltage is meas¬ 
ured must be specified. Usually the 
manufacturer chooses a particular value 




Figure 3: Variation of 
slope resistance with 
reverse current for a 
typical range of Zener 
diodes . 
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Figure 5: Variation of forward 

slope resistance for a typical 
Zener diode. 

of current and quotes the voltages of 
a complete range of diodes at this par¬ 
ticular current. 

The next most important parameter is 
the “slope resistance,” or the dynamic 
resistance of the diode in the “break¬ 
down” region. This again is measured 
at a particular current, usually the same 
current as that at which the breakdown 
voltage is measured. The lower the 
slope resistance the more constant is the 
operating voltage with changes in cur¬ 
rent. 

As will be seen from the curves, the 
operating voltage at a given current 
changes with working temperature, and 
so for many applications the temperature 
coefficient of voltage is also important. 
Finally, since these devices, like most 
components, are given a maximum oper- 
ing temperature, the maximum dissipa¬ 
tion limits the maximum continuous 
working current. 

Operating Mechanism. — In order to 


ated in their turn, and produce yet more 
free carriers which all add to the total 
reverse current. 

Thus the reverse current, initially no 
larger than the saturation reverse cur¬ 
rent present at low voltages, is multiplied 
to a much larger value by this “ava¬ 
lanche” process, in a manner analogous 
to the Townsend mechanism in gas dis¬ 
charge tubes. 

FOOTNOTES 

J. M. Waddell, M.A., A.M.I.E.E., 
now attached to Texas Instruments Ltd., 
was formerly with S.T.C. Ltd. 

D. R. Coleman B.Sc. (Eng.), 
A.M.I.E.E. is with S.T.C. Ltd. 

The material reproduced represents 
part 1 of a complete paper entitled 
“Zener Diodes, The Properties and Ap¬ 
plications.” 

K. B. McAfee, E. J. Ryder, W. 
Shockley and M. Sparks. “Observations 
of Zener current in germanium p-n junc¬ 
tions,” Phys. Rev., 83, p. 650, 1951. 

C. Zener. “Theory of the electrical 
breakdown of solid dielectrics,” Proc. 
Roy. Soc., 145, p, 523, 1934. 

J. S. Townsend. “The passage of ions 
in gases,” Nature, 62, p. 340, 9th Aug¬ 
ust, 1900. S 


Figure 4: Tempera¬ 
ture coefficient of vol¬ 
tage for a typical 
range of Zener diodes . 


understand the way in which these vari¬ 
ous parameters change for different 
values of working voltages, it is helpful 
to have some understanding of the al¬ 
ternative mechanisms involved in the 
breakdown region. In a silicon rectifier 
biased in the reverse direction almost all 
the applied voltage appears across the 
narrow depletion layer located immedi¬ 
ately on either side of the junction, and 
the remaining volume of the silicon is 
essentially field free. 

For a given applied voltage, the field 
in the depletion layer depends on the 
width of this layer, being a function of 
the centre region resistivity of the diode. 
This resistivity is controlled during 
manufacture so that the field intensity 
in the finished diode can be made to 
have any desired value for a given volt¬ 
age across, the diode; the higher the 
resistivity, the wider the depletion layer 
and the lower the field intensity per unit 
of applied voltage. 

The depletion layer is normally quite 
narrow, so that fields of the order of 
several hundred thousand volts per cm. 
are readily reached. 

With fields of this order in the de¬ 
pletion layer the current carriers which 
constitute the reverse current are accel¬ 
erated to considerable energies between 
each collision with the stationary silicon 
atoms of the lattice. As the voltage 
across the diode is raised, the field in¬ 
creases, and when it reaches a critical 
value the energy obtained by each elec¬ 
tron or hole between collisions is suf¬ 
ficient to eject an additional electron 
from the atom with which it collides, 
thus creating a hole-electron pair. These I 
additional free carriers are also acceler- 1 


"INNERBOND" (Regd.) 

BONDED 

ACETATE 

FIBRES 

for packing in 

SPEAKER ENCLOSURES 

A new resilient Bonded Waddinq made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 
"INNERBOND" is light, clean dust free and 
easy to handle. Because all the fibres are 
bonded "INNERBOND" will hang as a "cur¬ 
tain" and will not fracture or break down 
due to vibration. 

"INNERBOND" is odourless, highly resistant 
to attack by bacteria or fungus and is vermin 
repellent: "INNERBOND" at l6oz sq. yd. 
has a nominal thickness of I" and at this 
density is recommended as a packinq in 
Speaker Enclosures for Sound Absorption. 

STOCKISTS 

SYDNEY—Arrow Electronics Pty. Ltd., 432 
Kent St.; Broadway Electronics Pty. Ltd., 
Broadway and City Rd. 

MELBOURNE—J. H. Magrath and Co. Pty. 

Ltd., 208 Little Lonsdale St. 

BRISBANE—A. E. Harrold Pty. Ltd., 123 
Charlotte St. 

ADELAIDE—Duncan Agencies, 57 Woodville 
Rd.. Woodville; General Accessories. 81 
Flinders St. 

PERTH—General Accessories, 46 Milligan St. 

If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories, 

to the manufacturers 

WONDER WOOL 

PTY. LIMITED. 

87 James Street, Leichhardt, N.S.W. 
BOX 548 — G.P.O., SYDNEY. 
Phone: 56-2780. 
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was experienced in reaching 100KC, but 
a useful range may be had which falls 
short of this. Some extension of the range 
may be had by increasing the capaci¬ 
tance ordinarily provided by the 3-30pF 
trimmer. This is mentioned more as a 
guide, since the possibilities of reaching 
lOOKc under these conditions will de¬ 
pend upon the “spread” of the particular 
components around this part of the cir¬ 
cuit. 

So much for the preliminary descrip¬ 
tion of the instrument. For readers who 
may be interested in going into the func¬ 
tioning of the circuit in a little more 
detail, we have taken some photographs 
of the waveforms as seen on one of our 
laboratory CROs. 

The amplifier feeding the Schmitt trig¬ 
ger will only handle an input level of 
about 100 millivolts before the onset of 
overload. The first picture shows a sine 
wave as seen at the collector and be¬ 
fore overload. Careful scrutiny of this 
picture will show two “blips” on each 
positive - going half - cycle. These are 
pulses reflected back from the Schmitt 
trigger and show the points at which 
the Schmitt trigger is switched on and 
then off. 

The next picture shows the output at 
the amplifier collector, with an input 
of five volts. It is obvious that the ampli¬ 
fier is severely overloaded but this does 
not interfere with the satisfactory opera¬ 
tion of the instrument. A close look 
just below the top flattened part of each 
cycle will reveal two small blobs, one 
on either side. Again, these are the 
result of reflected pulses from the Schmitt 
trigger and they serve to show that the 
Schmitt trigger is functioning correctly. 

On the bottom portion of each cycle, 
it will be noted that instead of a flatten¬ 
ing of the wave-form, a curve tends to 
rise in the centre. This turns out to 
be the limiting factor in the level which 
pan be handled by the system. If the 
input is further increased, the curve 
rises up between the two nearly verti¬ 
cal sides of the wave-form. Eventually the 
op of the curve will reach the level of 
the top flattened portion. 

In addition to normal triggering, this 
tew curve will be seen by the Schmitt 
rigger as another half-cycle which will 
ilso operate the Schmitt trigger. This 
imounts to the effect of seemingly 


The circuit operation is explained in detail in the text. Where the 
functions described are new to readers, it should be easily understood 
when reference is also made to the various wave-forms from the 
oscilloscope. Although a 200 microamp. meter is specified, less sensitive 
meters may be used within limits as described in the text . 


doubling the frequency of the signal to 
be measured and so a spurious reading 
is given. Indeed, as may be expected, the 
meter will read approximately double 
the correct frequency. 

In order to avoid this problem, the 
effective input voltage should be limited 
to about five volts. To enable the ampli¬ 
fier to handle higher input levels, up to 
250 volts, a second input terminal has 
been provided with a simple attenuator 
consisting of a 1M resistor, shunted with 
a 3.3pF capacitor. 

Whilst we are on the subject of input 
levels, the minimum input voltage is 
determined by the amplitude which must 
be fed to the Schmitt trigger to make it 
function correctly. Although we have 
nominated a minimum input of lOOmV, 
the amplifier actually has sufficient gain 
to operate with an input as low as about 
60mV. 

Our next point of interest is at the 
output or collector of the second tran¬ 


sistor of the Schmitt trigger. The third 
picture shows a substantially square 
wave-form. This is obtained with an in¬ 
put level of lOOmV and gives the “mark- 
space” ratio as shown. The fourth picture 
shows the change in the “mark-space” 
ratio when the input level is raised to 
five volts. This has practically no effect 
on the meter reading and the reason will 
become apparent later on. 

This square wave must be differentia¬ 
ted and, according to the frequency 
range to be covered, a suitable time- 
constant must be provided. This is done 
by selecting the appropriate capacitor 
with SI a for the 15K resistor. 

Our next picture shows the differentia¬ 
ted wave-form as seen at the base of the 
emitter follower transistor. The positive¬ 
going and negative-going spikes corres¬ 
pond with the leading and trailing edges 
respectively of the square wave. The 
relative positions of the positive and 
negative spikes are determined by the 


PARTS LIST 


iiiiiiiuiiiiiiiiiiiiiiimiiiimmiimiiiimiimiimimiiiimiiiiimiiiiiiiiiiiiiiiiimiiiiiiiiiiiiMiiiiiiiiitiiiiiiiiiiiiiiNH’s 


I 1 

1 1 
l 1 
1 1 
| 1 

| 4 

I 2 
1 1 


l l 
l 1 
I 1 

1 I 
% 2 
l 1 
l 1 

1 3 


Instrument case, 7Yin x 5in x 4in, 
with front panel. • 

Handle for case. 

Meter, 200uA, 250 ohms. 

Power transformer 6.3 V. 

Rotary switch, 1-section, 2-pole 
4-positions. 

Transistors, BC108, BF115, 

SE1001. 

Germanium diodes, OA91. 

Zener diode, OAZ212. 


RESISTORS 
(i watt, 10 per cent tolerance) 


82 ohms. 

470 ohms. 

2.2K 

10K 

22K 

270K 

1M 

IK curve 
meters. 


1 270 ohms. 

1 1.5K 
1 3.3K 
I 15K 
1 220K 
1 470K 

', pre-set potentio - 


CAPACITORS 
1 3.3pF ceramic. 

I 3-30pF trimmer. 

1 150pF plastic. 

/ 220pF plastic. 

I .0022uF low voltage plastic. 

1 .022uF low voltage plastic. 

1 0.47uF low voltage plastic. 

3 luF low voltage plastic. 

2 500uF 9VW electrolytics. 

1 500uF 12VW electrolytic. 

SUNDRIES 

2 Miniature tag board strips, each 
with 19 pairs of tags. 

1 7-tag strip. 

I 2-tag strip. 

3 Insulated terminals, one black, two 
red. 

4 Rubber feet. 

1 Rubber grommet. 

1 Knob. 

Power cord, 3-pin plug, hook-up 
wire, screws, etc. 


- .iiiiitMtititiiiiiiiMitiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiitiiiMiitiiiiiiiiiiiiiitiiifiiiiiiitiiiittitiiiiiiiiitiiiiHiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiitiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiu* 


ELECTRONICS Australia, July, 1966 


77 














































MASTER ELECTRICS PTY. LTD. 


A WHOLLY OWNED 
SUBSIDIARY OF 
MOTOR SPARES LTD. 



4 CHANNEL TRANSISTORISED 


MICROPHONE MIXER 

Four high-impedance inputs with in¬ 
dependent controls. High impedance 
output gain approx. 6DB. Operates 
from 9-volt Battery. Excellent for 
mixing speech with music, etc. 

(£4/16/-) $9.60 



L1NMARK SA-200 15 WATT 
STEREO AMPLIFIER 



CAPACITANCE SUBSTITUTION 


CAPACITANCE SUBSTITUTION BOX 

Housed in all-metal box with a selection of 
9 different values from .0001 to .22 mfd. 
complete with leads and insu’atcd alligator 
clips. 

Price (35/-) $3.50 



RESISTANCE substitution box / 


RESISTANCE SUBSTITUTION BOX 


Housed in all-metal box with a selection of 
24 different values from 15 ohms to meg 
ohms complete with leads and insulated 
alligator clips. 

Price (45/-) $4.50 



PRE. 101 PRE-AMPLIFIER 

Monaural pre-amplifier can be used with any 
Hi-Fi amplifier not incorporating low level 
inputs for magnetic pick-ups or tape heads. 
RIAA equalisation is incorporat'd with a 
resnen e of 50-20 000 C.I’.S. uniform within 
2 I)H. Gain 40 l)B Phone and 60 DB Tape. 
Output 1 volt at 100.000 ohms. All chrome 
chassis. Power supply 240V AC. 

Price (£5 5/-) $10.50 


Power output 15 watts 
Input and input sensitivity 


Frequency response 
Harmonic distortion 
Hum and noise 


Output impedance 
Tube complement 

Ac input 


7.5 watts per channel. 

Phono Magnetic 5MV. 

Phono X’tal 80MV. 

Tuner 100MV. 

Tape 5 MV. 

Mic 5MV. 

Aux 5 MV. 

30—20KC ± 2 DB. 

Less than 3% (max. output). 
VR Max. 25 MV. 

VR Min. 4 MV. 

(8 ohm load). 

4, 8, 16 ohms. 

2 — 12AX7 1—6AQ8. 

2 _ 6BQ5 1 -— 6CA4. 
220V and 230V 50-60 cycles. 


(£ 39 ) $ 78.00 



LINMARK 44-500 35 WATT 
PUBLIC ADDRESS AMPLIFIER 


Power output 
Input 


Frequency response 

Distortion 

Input sensitivity 

Hum and noise 
Output impedance 
Tube complement 

AC input 


35 watts. 

MIC—1 dynamic. 

MIC — 2 crystal or dynamic. 
AUX—crystal or ceramic, 
tape recorder, tuner. 
30-15,000 CPS ± 2 DB. 

3% at 30-watt output. 

MIC input 5 MV. 

AUX 300 M.V. 

54 DB. 

8, 16, 250 ohms and 70V line. 
I — 12AX7. 6AV6. 

I—6AQX. 4—6BQ5. 

230 volts 50-60 cycles. 


(£ 45 / 19 /-) $ 91.90 


5 i7 iii/ykiiii street, Melbourne 

RRAWTIES l llltm fillOl T VICTORI A 


AMI 


Phone 50-0271 

RIVEROS'A 
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This view looking on the rear of the panel , gives a good idea of the 
general disposition of the components. For greater detail of the tag 
board wiring , reference should be made to the wiring diagram. The 
luF input capacitor should be kept clear of the panel. 


I 


built ours the “hard” way by using a 
case without any pre-punched holes. 
The front panel was also done by hand, 


satisfactory triggering as the frequency 
was extended. 

It turn, the deterioration in perfor¬ 
mance of the Schmitt trigger is reflected 
in the differentiated pulses. These pulses 
tend to include a greater area than they 
should. This tendency for the pulses 
to change their shape from the desired 
one cannot be attributed to the Schmitt 
trigger entirely; stray capacitance in the 
switching and other components around 
this part of the circuit are contri¬ 
buting factors. 

At about the same time as the pulse 
area starts to increase unduly, there is a 
tendency for the pulse amplitude to 
fall, with the interesting result that one 
effect tends to cancel the other over a 
limited range. To the purist, this may 
be cheating but it is an easy way to 
get a useful extension which would not 
be available otherwise! 

This brief explanation of at least 
some of the reasons for the limit to 
the frequency range may pose a chal¬ 
lenge to those readers who would like 
to “have a go” at extending it. 

Construction of the unit now claims 
our attention. In common with quite a 
number of our recent pieces of test 
equipment, this frequency meter is built 
into our standard small instrument case 
ark-space” ratio of the differentiated be done simply by reducing the value of ^jch measures 7i-in x 5in x 4in. We 
jarewavc. the 3-30pF trimmer, until the full-scale ° 

When no signal is being fed into its reading corresponds to 200KC. 

en 'the ^fferenthted" siervil a'rtoears A check on the frec l llen cy response of using waxed transfer rub-on type letter- 

the base the transistor will conduct ^nT I'all'aZlt'^ 500KC The in S- A coat of clear lacc t uer was spra y ed 
a r c'n'tr," down a small amount at 500KC. The on to make the job permanent. 

kes but wilt automatically clin the Scllmitt tri 8g er performed satisfactorily I n common with most of our projects. 
tSveZina SDike ?he positive soikes up 200KC -. !> ut the ^ uare manufacturers will more than likely see 

"the Emitter P ore chnutn in theZct wave showed indications of a gradual fit to supply cases ready punched and 
the emitter, are shown m the last fall . ofT above this frequency . ]n addition, with a fettered front panel. 

ruo ;c iu* amiifAr ^ was also f° und that a higher level It was found convenient to adopt a 

this transistor and the spikes are seen ° f input vol,age was re< 5 uired lo ensl,re similar me,hod of construction to what 
the meter as a series of short pulses 
current flow. Although we have re- 
red to these pulses as “spikes,” they 
have a finite area. These “areas” are 
ed up or integrated mainly by the 
:hanical inertia of the meter. The 
re pulses there are, corresponding to 
original frequency, the greater will 
the integrated current flow and so the 
ter reads accordingly, 
n order to compensate for variations 
he ratios between the different capa- 
nce values in the differentiation net- 
k, pre-set potentiometers are switched 
Sib in series with the meter. These 
set to give the correct full-scale 
ding for each, range, 
here is one exception to this. In- 
d of providing a fourth potentio- 
er for the 0-100KC range, we have 
le use of the same one for the 
)0KC range. The full-scale adjust- 
lt for the highest range is effected by 
;ing the capacitor adjustable. To this 
, a Philips 3-30pF trimmer is fitted 
sad of what would have been a 22pF 
d capacitor.' 

y this time, some of the more am- 
)us readers may be considering the 
ability of extending the frequency 
te well beyond the present 100KC. 
ortunately, at least with such a 
fie approach as this one, there are 
tations. With at least two units using 
tantially the circuit as published, 
have been able to extend the range 

neasurement up to and even a little . , , . , . 7 . . ... 

>nd 200KC. More will be said about Tfus wirin S diagram includes the tag board only , as there is very little 

later on. external wiring and this can be seen from the photographs. It should be 

ore than likely, readers who build noted that the three pre-set potentiometers are soldered to tags on the 

his unit will find that they can make board for anchorage only. Connections are made directly from the 

s read up to 200KC or so. This can potentiometer lugs. Other types may need to be mounted differently. 
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CERAMIC TETRODE WITH 
INTEGRAL BOILER 



The first commercial ceramic tetrode with an integral vapour cooling system has been introduced 
into the extensive range of power tubes available from Amalgamated Wireless Valve Co. Pty. Ltd. 
This new tetrode, the CY1170J, is intended for use in audio amplifiers, linear amplifiers, class ‘C' 
amplifiers and oscillators. It will operate at full ratings up to 30 Mc/s and will deliver an output 
power of 82.5 kW under class ‘C’ unmodulated conditions. 

The advanced concept of combining ceramic construction with the recently developed ‘built-in' 
method of vapour cooling results in major advantages to both designer and equipment user. 

For further information on the ceramic tetrode contact Amalgamated Wireless Valve Co. Pty. Ltd., 
Private Mailbag, Ermington, N.S.W., or any interstate office. 



AMALGAMATED WIRELESS VALVE CO. PTY. LTD. 


SYDNEY • MELBOURNE • BRISBANE * ADELAIDE • PERTH • HOBART 
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From left to right: First, at collector of the first transistor , before overload. Second, at same collector with 
the stage overloaded by a 5-volt input signal. Third, at collector of the third transistor, with input to first 

stage before overload. Note the “mark-space” ratio. 



From left to right: Fourth, at collector of the third transistor, with the input stage overloaded as shown in the 
second wave-form. Note the changed “mark-space” ratio as compared with the third wave-form. Fifth, after 
differentiation, as seen at the base of the fourth transistor. Sixth, clipped version of previous one, seen at the 
emitter of the fourth transistor. This one is integrated in the meter circuit. 


/as used in the 1966 VTVM, in that 
/e mounted most of the components on 
hiniature tag boards. In turn, these are 
xed to the back of the meter by means 
f the two meter terminals. 

Components external to these boards 
re the range switch, three input termi- 
als, a 2-tag strip, a 1M resistor, a 
.3pF and a luF capacitor. These are 
II behind the front panel and may 
e easily seen in the picture. The power 
ansformer and a 7-tag strip are the 
nly items mounted in the box and these 
e located on the bottom and towards 
le back. 

To see just how we have wired up the 
g boards, reference should be made to 
e wiring diagram which gives this in 
>mplete detail. It is not possible to 
cate all the components from the pic- 
res, as some of the items are either 
iderneath the board or are hidden by 
rger components. We suggest that this 
ring layout be followed, as it has 
jrked out conveniently in practice. On 
s other hand, layout does not appear 
be all that critical and if it it ex- 
dient to make changes to suit the 
rticular purpose, we can see no reason 
ly this should not be done. 

The two boards each have 19 pairs 
tags. Two of the centre holes, nine 
>m the top are opened up with a drill, 
that they will clear the meter termi- 
1s. At each of these points a solder 
5 is used to make the connection from 
■ meter to the required point on the 
t strip. 

Before wiring the tag strip assembly, 
would be a good idea to drill out 
mounting holes and screw the strips 
d place, with a solder lug under 
:h nut. The solder lugs should be 
king inwards in each case. Solder 
lugs to the adjacent tag which it 
:rlaps. Refer to the wiring diagram 
1 make the connections between ad- 
ent tags as indicated. This will make 
stable assembly on which to solder 
the components, after it has first 
n removed from the meter for this 
pose. 

he usual precautions should be ob- 
^ed when doing this wiring job, such 


as making sure that there are no dry 
joints and that components, particularly 
the transistors, are not overheated in 
the process. The zener diode should 
be wired with the lead marked with a 
red dot to the positive supply line. 

Three pre-set potentiometers are fix¬ 
ed mechanically to the tag board by 
soldering them to suitable tags. These 
tags are marked on the wiring diagram 
and provided the same type of potentio¬ 
meter is used, the same method of fix¬ 
ing can be adopted. It should be point¬ 
ed out that the wiring connections to 
the potentiometers are separate from 
the mounting points. It is quite likely 
that some readers will use another type 
of potentiometer and this will make it 
necessary to find an alternative mount¬ 
ing arrangement. However, this should 
not present any problem. 

It may be noted from the photo¬ 
graphs that we have used electrolytic 
capacitors rated at 16 volts working. 
This is not necessary for the two voltage 
doubler units and any rating from 9 
volts will be in order. It just happened 


that we had these capacitors on hand. 

It is possible that some confusion 
could arise when it comes to wiring 
the switch contacts according to the cir¬ 
cuit. It will be noted that there are 
four positions on each section, begin¬ 
ning with “1” which corresponds to 
the 0-100cps range. The rotor or com¬ 
mon contact is numbered “5” on the 
circuit. This means that, with the 
physical arrangement of the lugs on the 
switch, the numbering will begin with 
the rotor and will read, 5-1-2-3-4. 

There is just one more point before 
we leave the subject of wiring. The 
luF capacitor between the input ter¬ 
minal and the amplifier base, should be 
dressed away from the metal panel. 
This will help to keep stray shunt capa¬ 
citance to a minimum as far as it 
affects the higher frequencies. 

Having completed the assembly and 
wiring, before attempting to switch on 
the power, it is always a good idea to 
make a thorough check to see that 
there are no wiring errors. This applies 
particularly to transistor connections and 


GET YOUR LICENCE 

Do you want to get your 
licence but cannot attend 
classes personally? The 
W.I.A. (NSW. Div.) conducts 
a Correspondence Course to 
cover all aspects of the 
Amateur Licence. 

Fees. $14.00 pe r stage or 
$36.00 per course. 

Enquiries to: 

THE COURSE SUPERVISOR, 
14 ATCHESON STREET, 
CROWS NEST, N.S.W. 


WALKIE 

TALKIES 

SALES SERVICE 

As Importers and Distributors tor 
the famous Convoy I-Watt Trans¬ 
ceiver, we are ideally equipped 
to get the best out of your ex¬ 
isting equipment. We‘ll repair, 
re-align, trade-in, or sell you new 
or used Transceivers. 

Units from $34 (£17) per pr. 

CONVOY 

449 KENT STREET, 
SYDNEY. 29.6475. 
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PALACE 8-WATT STEREO AMPLIFIER 

MODEL SA-80S 

$32.50 

SPECIFICATIONS: 

a Output Power: 8 Watts, 4 Watts per channel, e Frequency Response: 60 to 15,000 cps ± 1 db. 

« Harmonic Distortion: Less than 3%. ® Hum and Noise: 52 db below rated output. ® Sensitivity: 

Phono (Crystal) lOOmV 250K ohm Tuner lOOmV. ® Tube Complements: 12AX7 x 1, 30A5 x 2, 

1 S315 x 1 (Silicon Rectifier). ® Dimensions: 9$in x 6£in x 3in. ® Weight: 5.1 lbs. 


MODEL M6 FOUR CHANNEL TRANSISTORISED 
MICROPHONE MIXER 

All four inputs accept standard two circuit Phone 
Plugs, while the output jack accepts a standard circuit 
Phone Pin Plug. 





.fO 


* M0I 


Price $6.75 



SPECIFICATIONS: 

® Input Impedance: “Hi” Impedance for Crystal Microphone, etc. ® Gain: Approximately 
6 db. ® Maximum Input Signal: 1.5 volts © Maximum Output Signal: 2.5 volts. 
• Output for Minimum Distortion: 2 volts. ® Hum: 0. • Battery: 9 volts. 



BELLPHONE 

Adequate for the education 
of children. 

Pick up the receiver and dial 
push number desired. 

$18.00 per pair. 

Please Note: Clarence St., city, and Liverpool Stores 
are Open Saturday Mornings. 


KALTRO SVC 

TV-RADIO REMOTE CONTROL LISTENER 

This TV-Radio Remote Control Listener is a combination of 
an extension speaker and a remote control station to regulate 
the sound of both the TV. Radio, Phono, or Hi-Fi set and the 
speaker incorporated in the Listener itself. In addition, up 
to two earphones can be attached for listening to the sound 
of the TV, Radio, Phono, or Hi-Fi set without disturbing 
others around you. Unwanted commercials can be easily cut 
off by merely turning down the control of the TV-Radio Re¬ 
mote Control Listener. A modern designed plastic cabinet 
with easily adjustable fingertip controls ideal for use in home, 
office and business. Complete with earphone, 20ft of lead 
wire and installation instructions. 





116-118 Clarence Street, Sydney. BX-4451 
443 Concord Road, Rhodes. 73-0211 


102 Northumberland Street, Liverpool, 602-7570 
7 Pirie Street, Fyshwick, A.C.T. 90035 
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Jiode polarity. Having done this, it 
)nly remains to calibrate each range 
ind the unit is ready for service. 

Perhaps the easiest way of going about 
he calibration, would be to use an 
accurately calibrated audio generator. 
Present-day generators usually extend 
ip to at least 100KC and the output 
voltage level can be adjusted over a 
vide range. For the moment, we will 
issume that a suitable audio generator 
s available. 

Set each of the pre-set potentiometers 


The 0-100cps range is not difficult, 
in that it is quite easy to use the 50cps 
from the mains and calibrate at half¬ 
scale. A heater winding from a power 
transformer could be used, but precaut¬ 
ions should be taken to avoid overloading 
the system when using 6.3 volts. As the 
input impedance of the amplifier is high, 
the 6.3 volts may be reduced by means 
of a potentiometer. On the other hand, 
we have a potentiometer built in and the 
input may be fed into the high voltage 
input terminal. 


Inly the power 
ransformer and 
i terminating tag 
trip are mounted 
n the case. They 
hould be mount¬ 
'd well back so 
hat there is no 
possibility of their 
ouling any of 
he components 
m the wiring 
)oard on the 
front panel . 


/ith their rotors to about mid-position, 
limilarly, the 3-30pF trimmer should be 
et to about mid-capacitance or a little 
igher. Set the generator to lOOcps 
nd its output voltage to about one 
olt. The 0-lOOcps range must also be 
elected on the frequency meter. 

When power is applied to the fre- 
uency meter, the meter should rise to 
Dmething like full scale or even some- 
hat higher, according to the setting 
f the calibrating potentiometer. Adjust 
lis potentiometer so that the meter 
jads full scale, corresponding to 100- 
3S. Reducing the output frequency 
om the generator should result in a 
)rresponding reduction in meter read- 
ig. 

Select in turn, the 0-1KC and 0-10KC 
mges and calibrate them in a similar 
tanner by adjusting the appropriate 
Dtentiometer. Now select the 0-100KC 
mge and feed in 100KC from the 
inerator. The 3-30pF trimmer is ad- 
sted to give a full-scale reading on 
e meter. 

Varying the input voltage level from 
y 100mV to 5V should not result in 
ly substantial change in meter reading, 
though there could be anything up to 
•out a 2 per cent change. The linearity 
the readings on the scale may also 
ow anything up to a similar amount 
error. 

These figures are quite reasonable for 
ch a simple type of instrument and if 
eater accuracy is required, the errors 
ould be tabulated and may be taken 
to account when making measure- 
mts. 

Where readers have built this instru¬ 
ct and do not have access to an audio 
aerator for calibration, the task could 
rather difficult. However, here are 
-ne suggestions which may be helpful. 
For the first three ranges a frequency 
:ord could be used with equal effect- 
ness, when compared with the audio 
lerator. The input to the frequency 
■ter could be fed from connections 
oss the amplifier voice coil. The meth- 
of calibration would be similar to 
;t described for the audio generator, 
the absence of either facility, here 
i some further suggestions. 


The answer to the calibration problem 
for the 0-1KC range is not so easy. 
However, it may be possible to use the 
tone transmitted by WWV. This is rad¬ 
iated for three minutes out of each five 
minute period. Two frequencies are used 
alternately and they are 440cps and 600- 
cps. Provided reception is good then the 
voice coil connections of the speaker may 
be fed into the frequency meter and the 
calibration should be set at either or 
both of the above frequencies. 

If a tuning fork is available, it may 
be possible to feed it into a microphone 
and take the output again from the 
speaker voice coil. The frequency of the 
tuning fork must of course, be known. 

The 0-10KC range can be even more 
difficult as a reference in this range is 
not so easy to come by. If nothing else 
is available, perhaps the best thing 
would be to calibrate low down on the 
scale, against a reference at 1KC or the 
440cps and 600cps just mentioned. At 
best, this is a compromise and the ac¬ 
curacy will not be good. However, it may 
fill in until such time as a better cali¬ 
bration can be made. 

We are still left with the 0-100KC 
range. If a frquency record is available, 
as referred to earlier, then the highest 
frequency available may be used. Sup¬ 
pose that this frequency happens to be 
15KC. Then the 0-100KC range may be 
calibrated at the point on the scale 
corresponding to 15KC and the almost 
inevitable error will have to be accepted. 

If a 100KC crystal oscillator is avail¬ 
able, it may be possible to use it. How¬ 
ever, two points should be watched. The 
output level should be determined so 
that no error will be introduced because 
of overload or too low a level. In add¬ 
ition, the waveform may be such that an 
erroneous result may be obtained. This 
is most likely to show up as an apparent 
200KC. The 100KC crystal calibrator 
which we described recently is suitable 
for this purpose, the output level being 
in order and the waveform is also not 
likely to cause any trouble. 

So there it is. Having managed to neg¬ 
otiate all these little hurdles, you should 
have a useful instrument for measuring 
frequency within the range up to I00KC. 


Component Stereo High Fidelity 
in its simplest terms is a phono¬ 
graph offering the highest quality 
sound possible. 

Therefore, because the compo¬ 
nent parts are not all assembled 
together in one cabinet at the 
factory, flexibility of placement 
on your bookshelves, desk or 
built-in furniture makes them the 
home planner’s dream. 

No longer the expert's domain 
—a basic component stereo sys¬ 
tem can be set up and operated 
in no time. You simply plug the 
units together! 


Because we at U.R.D. take pride 
in ensuring that whether it be 
individual components, or a com¬ 
plete stereo system — the end 
results will be to your complete 
satisfaction. 

One of our most popular sys¬ 
tems has been the following 
combination:— 

(a) LAB 80 Automatic Transcription Turntable. 

(b) Rogers Cadet III Amplifier. 

(c) 2 Goodmans Maxim Loudspeakers. 


Other systems available from 
£100 ($200), so why not call and 
discuss your sound requirements 


Full technical information & illustration on request. 

UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: 28.3718, 28.3926 

OPEN SATURDAY MORNINGS 
Sydney’s leading High-Fidelity Specialists 
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Special Bargains from 



RADIO HOUSE 


"SUNRICH" PORTABLE 5 
TRANSISTOR 
TAPE RECORDER 
Model 999A $31.50 (£15/15/-) 

Plus post., 75c. 

Reduced from £22/10/ 
Complete with Tape, Battery, 
Phone and Mike 


PTV. LTD. 


SPECIAL 

PURCHASE 



, 3 1 2 

CHROME VAN 


German screwdriver and 
pocket tester. 

1. 6-12 volt model auto 
tester. 

2. Sparkplug tester. 

3. 110-380 Volt mains 
tester. 

$1.25 each 


MULTIMETER TESTERS 


Model RH-50 

Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

i p.c. Multiplier! and Shunts used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 






Price $31 (£15/10/) 

Postage 50c to $1 extra. 

Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16” x 6 5-16” x 21” 
Weight: 1.41b approx. 


LIMITED STOCK ONLY 


Model RH-5 


Model RH'10 



RANGES: 

DC Voltages: 0-10-50-500-1,000 
V at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 
Resistance: 0-10K-1 Meg: 60 
ohms, 6 Kohms at centre 
scale. 

Capacitance: 250uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-1,000 V in four ranges. 
Size: 5in x 3iin x liin. 

Weight: 13oz approx. 

Price $10.75 (£5/7/6) 

Postage 50c to $1 extra. 



• High sensitivity-20,000 Ohms/ 
V DC, 10,000 Ohms/V AC. 

• 3in Meter. 

• Handy pocketable size. 

SPECIFICATIONS 

DC Voltages: 0-10-50-250-500- 
1000 V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500- 
1000 V (10,000 Ohms/V). 

DC Current: <X-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 
62K at centre scale). 

Capacitance: 0.0001uF-0.005uF, 

0.05uF-luF. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (3*” x 5*” X If”). 

Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 


Price $18 (£9/0/0) 

Postage 50c to $1 extra. 





PORTABLE 

TRANSISTOR 

TAPE 

RECORDER 



"SUNACE" PD 401 
$ 21.00 (£ 10 / 10 /-) 
Pottage 75c (7/6) 

Complete with Mike, Battery and Tape. 


Special Oiler 

6 TRANSISTOR POCKET RADIO 
$22.00 

with leather case. Postage extra 50c. 


MODEL TP-5 
POCKET VOM. 
TESTER 


RANGES: 

• DC Yoltaoe: 

2.000 OHMS oer 
VOLT 0-5-25-100- 
250-1000 Volts. 


AC Voltage: 2.000 
OHMS per VOLT 
O - 5 - 25-100-250- 
1000 Volts. 


• DC Current: 
O-SOOuA, 
500mA. 


25uA, 


• Resistance: 0-20K. 

0-2Mb. ohms. 


• Capacitance: 500uuF 
to O.luF at 100V 
AC. 0.01 uF to 2uF 
at SV AC. 


• Decibels: minus 20 
DB to plus 48DB 
In 5 ranges. 



CAR, CARAVAN 
LIGHT FITTING 



Auto light with switch fits any 
car, plugs into cigarette lighter 
socket. 6 or 12 volt available. 


$3.75 Posted 


RADIO HOUSE PTY. ITD. ,s 

306-308 PITT ST., SYDNEY. Also at 760 George SI. and 6 Royal Arcade. 
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ON RECORDERS, BATTERIES, etc. 

Some months ago (March 1966) I related the story of a 
portable tape recorder and the rechargable battery it used. 
For a number of reasons my investigations could not be 
carried to their logical conclusion on that occasion, but I 
now have the opportunity to finish the story. Here it is . . . 


My previous story dealt, in particular, 
:h some of the confusion which cur- 
ltly exists about various types of 
:teries, even among importers and 
tributors. I hope that this may help to 
rify the situation. 

3n the occasion of my first story I 
lected quite a deal of information 
lcerning some of the newer batteries, 

: was unable to put this to practical 
: — or write about it — before the 
e recorder owner was due to leave on 
:ountry tour. Thus the whole project 
1 to be shelved for the time being. 
Recently, however, the subject came 
again. Back from his country tour, 
friend intimated that he was still 
^rested in alternative battery types. 

wasn’t exactly dissatisfied with the 
lacement battery he had received — 
fact, by being kept fully charged, it 
•eared to be holding its capacity very 
1 — but he still felt some sense of 
rust about it. 

Vs he pointed out, he sometimes 
celled long distances just to interview 
person and it was false economy to 
: a recorder failure at such a time. 
In fact,” he added, “I feel that I 
uld have two batteries, to be really 
the safe side. And, if I can buy a 
re which turns out to be a better pro- 
ition than the original battery, so 
:h the better.” 

'hus it was that I raked out the data 
its and notes that I had made about 
cel-cadmium cells on the previous 
asion, and began once again to assess 
r possible merit in this application, 
he result of all this was a good deal 
useful information concerning both 
general nature of nickel-cadmium 
> and the specific problem of substi- 
ig them for the lead-acid type in this 
icular case. Because the Editor 
ires me that it will interest many 
lers, I propose to deal with the 
iral characteristics in some detail 
. You’ll understand, therefore, if this 
Is more like a technical article than 
Serviceman” story J _ _ 

r , v — —-VtoeT. y ..-- » '■ •• 1 — 

hemically, there is nothing new 
lit the nickel-cadmium cell. It has 
l available in at least one form for 
ething like 60 years, and is probably 
2 r known as the NIFE cell, made by 
dine Batteries Ltd., England, 
he nickel-cadmium cell uses a posi- 
plate with an active material of 
el hydrate, mixed with pure graphite 
improve conduction. The negative 
i active material is cadmium oxide 
iron oxide. The electrolyte is a solu¬ 


tion of potassium hydroxide in water. 

(It is sometimes stated that the electro¬ 
lyte for these batteries is what is com¬ 
monly called caustic soda, but this is not 
correct. Caustic soda is sodium 
hydroxide and, while similar in many 
respects to potassium hydroxide — par¬ 
ticularly in its “caustic” action on skin 
or flesh — it is quite unsuitable as an 
electrolyte.) 

These cells are characterised by light 
weight, long life, a high order of 
reliability, and extreme tolerance to a 
wide range of operating conditions, 
many of which would cause premature 
failure in the lead-acid type. In particu¬ 
lar, there is no equivalent of the 
“sulphated” condition of a lead-acid cell 
and the nickel-cadmium cell may be left 
in any state of charge or discharge for 
long periods without damage. 

As might be imagined, they are 
generally a good deal more expensive 
than the lead-acid types, particularly in 
those types, such as car batteries, where 
large scale production favours the lead- 
acid type. However, the higher first cost 
would normally be more than offset by 
longer life and higher reliability. 

As with the conventional lead-acid 
cells, such as used in cars, the electro¬ 
lyte is free liquid which is decomposed 
into hydrogen and oxygen during the 
charging cycle, and needs to be topped 
up at regular intervals. Unlike the lead- 
acid type, however, there is no signifi¬ 
cant change in the specific gravity of the 
electrolyte between the charged and dis¬ 
charged condition, and there is no point 
in taking frequent hydrometer readings. 

In this form the nickel-cadmium bat¬ 
tery has been extensively used through¬ 
out industry for many years. Typical 
applications range from miner’s lamps 
to electric trucks and locomotives, and 
include aircraft and marine power 
plants, railway signalling, and a whole 
ranee of emergency applications in hos¬ 
pitals, airports, communications, etc. 

In short, it is a well known and well 
established battery type, ideally suited to 

r any specialised applications. 

However, in this form it suffers the 
same limitations as other “wet” cells, 
in that its use in portable applications, 
if not ruled out, is at least restricted. 

More recently, there has been devel¬ 
oped the completely sealed nickel-cad¬ 
mium cell which, for all practical pur¬ 
poses, may be treated as “dry” and, in 
fact, may be used in most applications 
where the conventional “dry” (zinc- 
carbon) cell has previously been used. 


This development represents quite an 
achievement. Not only is it necessary 
to effectively seal the cell so that no 
electrolyte can escape, but it is also 
necessary to dispose of the oxygen and 
hydrogen which are normally generated 
near the end of the charging cycle, and 
to avoid any significant loss of elec¬ 
trolyte due to this or other causes, since 
it is obviously impossible to “top up” 
such a cell. 

The manner in which this has been 
done is quite ingenious. The cadmium 
(negative) electrode, which generates 
hydrogen gas when the cell reaches full 
charge, is deliberately made with an 
excess ampere-hour capacity. In this 
way the electrode is prevented from gen¬ 
erating hydrogen, since it never reaches 
a fully charged condition. 

The nickel (positive) electrode gener¬ 
ates oxygen after it reaches the full 
charge condition, but this is directed at 
the cadmium electrode, with which it 
combines chemically to form cadmium 
oxide. 

Thus the whole cycle of the cell be¬ 
comes self contained, and it may be 
sealed without any problem of gas pres¬ 
sure, provided it is operated within the 
charging rates set down by the manu¬ 
facturer. Apart from this, the new cells 
behave in much the same manner, and 
have the same admirable characteristics, 
as their older, “wet,” counterparts. 

In particular, they do not suffer dam¬ 
age if left on the shelf for long periods, 
regardless of the state of charge. This 
is most important where the equipment 
is subject to intermittent use, with long 
periods of idleness in between. All that 
happens is that the cell suffers a slow 
self-discharge, even to the point where 
it shows a slight reversal of polarity. 

This is a rather frightening experience 
the first time it is encountered, but the 
distributors assure me that it is in no 
way harmful. In fact, they are frequent¬ 
ly in this condition when sold, having 
been in storage for such a long time 
since their manufacture.- 

However, one interesting point did 
arise out of this discussion. Cells which 
have discharged themselves may need 
to be “cycled” (i.e., charged and dis¬ 
charged) several times in order to restore 
them to full capacity, and failure to ap¬ 
preciate this point may lead the user 
to believe that permanent damage has 
occured. 

In fact, from discussions I have had 
with several people, I am convinced that 
this ignorance is the basis for accusa¬ 
tions that these cells have no better 
shelf life than lead-acid types. More 
I publicity on the part of the distributors, 

' concerning this characteristic, might well 

be indicated. __ _I____ 

~~^So much then for the thumbnail 
sketch of the history and technical de¬ 
tails of the nickel-cadmium cell. Having 
digested most of this myself in the pro¬ 
cess of determining what was available 
and the kind of performance that was 
to be expected, I now had to decide 
what version, if any, would suit the 
present problem. 

The recorder was so designed that it 
cculd be operated from either the lead- 
acid battery supplied with it, or from 
five “D” size (950, 1050 etc.) zinc- 
carbon cells. The latter arrangement 
was not necessarily an economical one, 
but very useful in an emergency. 

The manner in which these cells were 
accommodated was quite ingenious. The 


ELECTRONICS Australia , July , 7966 


85 































DEVELOPMENTS PTY. LTD. — 

. BUILD IT YOURSELF SAVE EESs 


— ELECTRONIC 

KITSETS - 


DXERS (Batt.) 

DXERS A.C. 

DXERS A.C. 

DXERS, 3 Band 

Interstate 

Fremodyne 

Amateur RX 

Transistor 

Transistor 

Transistor 

Transistor 

Transistor 

Transistor (R.F.) 

Transistor 

Transistor 3 Band 


144 MC/S 
50-144 MC/S 
' X’Tal Locked 
D.C.-D.C. 

D.C.-D.C. 

D.C.-A.C. 


25W 

35W 

50W 

100W 

10W 

30W 


Standard 

Standard 

Standard 

Standard 

Transistor 

Transistor 


AMPLIFIERS 

GUITAR 

Golden Series, 12 Watt. 
Std. Series, 20 Watt. 
Std. Series, 10 Watt. 

Std. Series, 25 Watt. 
Std. Series, 35 Watt. 
Std. Series, 50 Watt. 
Playmaster 102. 
Playmaster 103. 

HI-FI MONAURAL 
Hi-Fi 
Mullard 
Mullard 
Mullard 


INSTRUMENTS 
3in. C.R.O. 

5in Wide Range C.R.O. 

Wide Band C.R.O. 

Preamplifier 
R/C Bridge 
V.T.V.M. 

Electronic Stethoscope 
Sweep Generator 
Sweep Marker 

Generator 
Pattern Generator 
Diode Noise Generator 
G.D.O. 

Transistor Wave Meter 
Transistor Signal Tracer 
Transistor Pattern Generator 
Valve and Transistor Tester 
Millivoltmeter 
Distortion Noise and 
Millivoltmeter 
Mullard Tachometer 
Electronic C.R.C. Switch 
Geiger Counter 


TAPE UNITS 

Stereo 

Stereo Adapter 
Stereo Phone Amp 

PREAMPLIFIERS 

Transistor Mono 
Transistor Stereo 


TRANSMITTERS 

V.F.O. 1 

Remote V.F.O. 1 

144 MC/S A.M. 

144 MC/S S.S.B. 

1962 S.S.B. 

144 MC/S Linear Final 


CONTROL UNITS 

Playmaster No. 8 
Playmaster No. 9 
Playmaster No. 10 
Playmaster No. 104 
3-Channel Mixer 
Philips Magnetic 
Mullard 
Mullard 

Transistor Mono 
Transistor Stereo 


HI-FI STEREO 

Basic 

Mullard 

Mullard 

Mullard 

Philips Twin Valve 
Playmaster Twin 
Playmaster Twin 
Playmaster 
Playmaster Unit 
Playmaster Unit 
Playmaster Unit 
Playmaster 
Playmaster 


MISCELLANEOUS 

Light Beam Relay 
Flasher Unit 

Regulated 9V D.C. Supply 
Universal Battery Charger 
Intercomm. Unit 
Metronome Unit 
Porta Player 
TV Hearing Aid 

If you cannot see your project listed—write for a quote, we have many other units available or in development. 


CONVERTERS 
S/W Batt. 
S/W Batt. 
S/W A.C. 
S/W A.C. 

50 MC/S 


P/A UNITS 
Standard 


RECEIVERS 
DXERS (Batt.) 


1966 VTVM 


Playmaster 113 


Battery Charger 


Mullard Stereo 3.3 


.103 Guitar Amp 


Playmaster 110 Tape Amp 


ELECTRONIC DEVELOPMENTS PTY. LTD 

Phones 63-3596 232 FLINDERS LANE 

63-5973 MELBOURNE .... VICTORIA 


Phones 63-3596 
63-5973 
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ead-acid battery, although rectangular in 
shape was the same height and width 
is a “D” cell, and equal in length to 
? our cells placed side by side. The 
:ompartment in which it was housed 
vas fitted with contacts to suit both it 
ind the “D” cells, while a separate com¬ 
partment was provided for the fifth “D” 
:ell. 

My original idea had been to deter- 
nine whether “D” size cells were avail- 
ble in the nickel-cadmium range, and 
imply fit them in the space provided 
or the zinc-carbon types. This seemed 
better bet than trying to find some- 
hing of the same physical size as the 
sad-acid battery, which had fairly ob- 
iously been designed for this instru- 
lent. 

So, in fact, it proved to be, and this 
/as the first problem solved. However, 
turned out that there were two types 
i this size, a 2 amp-hour and a 4 
mp-hour version, so I faced another 
ecision. The original battery, incident- 
lly, was rated at 2.5 amp-hours. 

For a number of reasons I finally de- 
ded on the higher rating. For one 
ling, the lower ratine would have the 
Tect of marginally down grading the 
verall performance, in terms of play- 
g time, while the higher rating would 
present a significant improvement over 
ie original specifications. In my friend’s 
ise, this could be a useful added fea- 
ire. 

More important, however, was the 
jestion of battery life. The life of these 
:11s is normally given as the number of 
large-discharge cycles it will provide 
Tore its capacity drops to 80pc of the 
:w cell value. And, because deep cyc- 
iig is more detrimental than shallow 
cling, figures are given for both full 
scharge and half discharge cycles. 

For the 4 amp-hour cells these were 
ven as not less than 500 full cycles, 
d not less than 1,500 half cycles, 
lerefore, by selecting the heavy duty 
rsion, I would be encouraging shallow 
cling and long life, plus the fact that, 
en at the 80pc mark, this version 
puld still exceed the new capacity of 
s lead-acid battery. 

Incidentally, 1,500 cycles, at one cycle 
r day, seven days a week, is more 
an four years, so I reasoned that the 
lls should last at least this time and 
ght well last twice as long under typi- 
l working conditions. Also, the dis- 
butors claim that these figures are 
ite conservative. 

So that settled that point. 

Next I had to consider how these cells 
•uld fit in with the charger, both as 
>ards the recorder circuitry and the 
arging requirements of the cells on the 
s hand, and the characteristics of the 
arger, designed for the lead-acid bat- 
y, on the other. 

[ tackled the wiring arrangements 
it, with the idea that if the charger 
wed completely unsuitable, I might 
/e to provide a separate charger 
ich could be plugged in in its stead 
en nickel-cadmium cells were used. 
>t the most convenient arrangement, 
haps, but one to which my friend 
s quite agreeable. 

1'he various connections and possible 
nbinations associated with the re- 
der. the lead-acid battery, the char- 
-cum-power pack, and “D” type cells 
re quite complex from a design point 
view, but relatively simple as far as 


the user was concerned. In short, the 
makers had gone to a lot of trouble to 
make the system as convenient and as 
near fool-proof as possible. 

Briefly, all that was necessary was to 
insert whichever type of supply one wish¬ 
ed to use. the lead-acid battery, “D” 
cells, or the power pack. The latter 
was the same physical size as the lead- 
acid battery and fitted with similar ter¬ 
minals. 

Alternatively, the power pack could be 
located externallv and connected via a 
short cable which plugged into the side 
of the recorder. With this set-up the 
oower supply would drive the recorder 
if the lead-acid battery was removed, 
charge the battery when the latter was 
in place but when the recorder was not 
being used, or take over from the bat¬ 
tery when the recorder was switched on. 
In addition, it would switch itself on and 
off, as a charger, according to the bat¬ 
tery’s condition. 

Whew! 

But what, I asked myself, would hap¬ 
pen if “D” cells were fitted and the 
power Dack was plugged in and switch¬ 
ed on? Would it try to “charge” the 
“D” cells, or had the makers, reasoning 
that these would normally be zinc-car¬ 
bon type, taken precautions to see that 
this wouldn’t happen? I rather hoped 
that they had overlooked this point, but 
feared the opposite. 

I was right. Although both batteries 
would, of necessity, have to connect to 
the same points in the circuit, the re¬ 
corder seemed to know, in some un¬ 
canny way, that it wa s fitted with “D” 
cells and not the lead-acid battery, and 
the charger simply refused to work in 
these circumstances. 

After some study of the circuit (which 
the owner was fortunate enough to 
possess) and a detailed study of the re¬ 
corder, I found out why. A pressure 
operated contact, located in the lead- 
acid battery compartment, had to be 
closed before the charger would 
function. Normally, the presence of the 


rectangular lead-acid battery would 
operate this contact, but it was very 
cunningly located so that it fell within 
the space left between two of the circul- 
lar “D” cells when these were fitted. 

I soon fixed that. A small “cheater 
plate,” made from a scrap of light gauge 
aluminium wrapped with plastic insul¬ 
ation tane, was fitted between the “D” 
cells and the contact. Thus tricked into 
thinking that it was fitted with a lead- 
acid battery, the recorder would now 
allow the charger to function. To prove 
this I fitted a set of zinc-carbon cells 
temporarily, and checked that the 
charger would “charge” them. 

This much achieved, I felt confident in 
advising the customer that it should be 
practical to fit a set of “D” size nickel- 
cadmium cells and charge them in situ, 
possibly from the charger belonging to 
the recorder or, at worst, from a separ¬ 
ate charger I would have to make up. 

So, I placed an order for the cells. 
Incidentals, the price of a set of five 
was sienificantlv less than the orice 
originally quoted to replace the defunct 
lead-acid battery, and this on the basis 
of the 4 amp-hour types. Had I elected 
to use the 2 amo-hour types, these 
would have been slightly cheaper still. 

When the cells were duly delivered, 
and I set about putting them into 
service. I had a couple of nasty 
moments. The first was when I put a 
meter across each as I unpacked it. I 
didn’t expect them to be fully charged, 
but it came as something of a shock 
when I found two showing reverse 
polarity. 

In mild panic I rang the technical 
adviser of the distributors, and asked if 
this was normal. He laughed good 
naturedly and explained the point that 
I made earlier; that these cells are 
normally left on the shelf with no 
attention until they are wanted, and that 
polarity reversal is quite normal and in 
no way detrimental. 

Thus reassured, I connected them in 
series in a temporary holder (made from 
a length of cardboard tube and a pair 



32 

Series 


MULTIMETERS 


with Taut Band Suspension & 
Diode Overload Protection 

RANGES: 

A.C. & D.C. Volts to 1,000V. (12 Ranges) 

D.C. Current to 10 Amp (9 Ranges) 

Ohms to 10 Megohms (3 Ranges) 

Decibel Ranges (6 Ranges) 


MODEL 32A 

D.C. 1,000 Ohms/Volt. 
Special Price: 
$27.75 

MODEL MX32 

D.C. 20,000 Ohms/Volt 
Price: $35.75 

MODEL MXL 

D.C. 40,000 Ohms/Volt 
Price: $39.75 


Life Service —Made in 
Australia (25 years' 
experience) and backed 
by Factory Service. Do 
not underestimate this 
advantage. 

All prices plus 12 ! /2% 
Sales Tax. 


TERMS AVAILABLE. 



Send for full details 

PATON ELECTRICAL PTY. LTD. 

90-94 Victoria Street, ASHFIELD, N.S.W. 71 0381 
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C. Armstrong 222 amplifier, Garrard 
® turntable Dccca Deram 
cartridge. 2 Wharfedale 8in 
Bronze speakers. TOTAL Price 
The same with Wharfedale Super 
speakers or Goodmans 8in speakers 
TOTAL PRICE.$224 


8in 


"J Star SA 30, 12 watt per channel, mag- 
’ netic input, amplifier, P.E. 

36 Hi-Fi turntable, 2 Good- 
mans 8in Twinaxiette speakers. 

PRICE. 

The same with Dual 1010 turntable, includ¬ 
ing cartridge. Price.$178 


liner, r.c.. 

$168 


Q Pioneer SMB 161 AM/AM tuner, mag- 
® netic input 11 watt per channel. Dual 
1010 turntable, 2 Wharfedale 
8in RS/DD speakers. 

PRICE. 

The same with Pioneer 204B—$40 more. 
The same with Pioneer 300B—$60 more. 


inei, uuai 

$206 


IF YOU REQUIRE ANY OTHER COMBINATION NOT LISTED—PLEASE WRITE. 

We will care-pack and freight anywhere. If the goods you require are not 
listed write for our prices—you’ll be delighted! R.M.S. are famous for selling 
the best quality equipment, and indisputably the cheapest in Australia. 


23 COLLINS STREET 
MELBOURNE 

C. PINCZEWSKI TRUE FIDELITY Telephone; 63-6257 

WHOLESALE AND TRADE ENQUIRIES WELCOME 


RECORDED MUSIC SALON 


1 2 Wharfedale lOin RS/DD Golden 

■ speakers. Frequency response, 40-18.000 

cycles. Dual 1009 turntable. A 4 F 

TOTAL J I Jll 

PRICE. ^ 

The same with Goodmans 10-inch TSvinaxium 
Speakers, less $10. 

Always in stock: Dual 1009, 1010 and 1019. 
P.E. 33, 34, and 36. Garrard AT6, SP 10, 
and Lab.80. Elac MiracorcfT 


2 World’s most perfect 
Empire. Model 888. $32. 

$36. Model 888P.E., $52. 

Always in stock — the following cartridges: 
Empire 880 and 888P series, Elac, Ortofon, 
Shure, Pickering, Grado, P. E. and B. & O. 
Pick-up arms — Empire, Ortofon, B Sc. O. 
Fairchild. 

All Balance arm incl. Empire 
888 Cartridge. TOTAL PRICE 


cartridge — 
Model 888P, 


D Ot W. 

$49 


A World’s best stereo amplifiers, made in England. Sole Agents for Australia—True 
■ Fidelity. The following models always in stock. Model 221, 222, 223, 226, 227. 127. 
Also always in stock Leak, Pioneer, Peak, Quad. Normende, Harmon Kardon (Made in U.S.A. 
Sole Agents for Australia. True Fidelity), P.E. 

Armstrong 221 magnetic and ceramic input, 10 watt per channel (Eng. rating) 2 
Goodmans 10in Twinaxiette speakers P.E. 34 with Empire cartridge TOTAL PRICE \ $8111 
The same with Pioneer 300B. Add $40. The same with Leak Stereo 30. Add $60. * 


$178 


Grundig TM 45 Tape deck, 3-specd, 
complete with recording 
and playback amplifiers. 

TOTAL PRICE. 

Full stock of Ampcx, world’s most famous, 
made io U.S.A., tape recorders. Seimcns, 
Akai, Tandberg, Oki, always in stock. 


£ A new shipment of world-famous 
speakers—made in England—Tan- 
noy lOin, 12in and 15in Dual Con¬ 
centric speakers has just arrived. Al¬ 
ways in stock. 


AUSTRALIAN SOUND AND TV CO. PTY. LTD. 


35-39 YARRA BANK ROAD, SOUTH MELBOURNE 


61-3024 TELEGRAPHIC ASSOUND. MELBOURNE 


Manufacturers and designers of the 
most reliable commercial amplifiers 
available today. Any of our stock 
amplifiers will meet any standard Gov¬ 
ernment Specification. Each indi¬ 
vidual amplifier is custom built. Our 
250/300 watt units were selected for 
the Qantas project in Sydney in com¬ 
petition with American counterparts. 
All amplifiers can be purchased tropi- 


calised. 

3/5W . $42 

12/15W $62.62 

30/40W $83.97 

60/70W $103.32 

100/120W.$117.66 

250/300W.On application 


Complete with Hi Imp input and tone 
control Pick-up input and tone control, 
100 V line out. Tax 121% unless to be 
used for Music purposes then 25% 50 
ohm input with Mu Metal transformer 
mounted on chassis—$15.25 additional. 
Transistor amplifiers. 

A.S.T.—5/12 W, $28 to $42 plus 121% 
sales tax 

A.S,T. 30/40 W Guitar amplifiers, $180 
plus 25% sales tax. 

A.S.T. Transistor amp 5W—V/C out 

$28. 

A.S.T. Transistor amp 10W—V/C out 

$40. 

Tax 121%. 

A.S.T. Radio tuners from $10. 


DEMONSTRATORS P.A. 
SYSTEM 


ITS 

m Transistorised 


9 Will efficiently cover 500 
people. 

• Works off Torch Batteries 


9 Printed Circuit 

$ The most advanced self-con¬ 
tained P.A. System available 

Can be supplied with Neck 
Microphone, Cardoid Micro¬ 
phone Telescopic Stand. 


Price as per illustration 
With Dynamic Microphone 
$62.50. Tax $7.81 

PACKING and FREIGHT 
EXTRA 



61-3192 
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of hastily improvised contacts) and con¬ 
nected them to the workshop charger, 
adjusting the charging rate to the recom¬ 
mended maximum 10 hour rate, or 
400mA in this case. 

Having left them on charge for the 
recommended time (14 hours), plus a bit 
for luck, I arranged a suitable size 
resistor to discharge them at an appro¬ 
priate rate, in order to check their amp- 
hour capacity. 

And this was my second shock, be¬ 
cause they delivered less than half the 
amp-hours I calculated they should. 
Once again I contacted the technical 
adviser and stated my problem, and this 
was when I learned that it might take 
several cycles to produce the full 
capacity. 

Quite frankly, I was a little dubious, 
but there was nothing for it but to do 
as the man said. I needn’t have worried. 
After the second cycle it was obvious 
that the capacity had improved, and it 
went on improving over the next four or 
five cycles. By that time it was so close 
to normal that I terminated the experi¬ 
ment. 

This left one major point still to be 
clarified; how would the recorder’s own 
charger react with the new batteries in 
circuit? The main problem here was that 
it was designed to switch itself on and 
off. according to the condition of the 
battery and, since any such device would 
have to sense the battery’s condition 
very accurately, it seemed too much to 
expect that it would behave properly 
with a completely different type of 
battery. 

In fact this proved to be so. There 
was no difficulty in making the charger 
work provided the battery was well dis¬ 
charged to start with, but it would not 
commence the charging cycle for lesser 
orders of discharge. This contrasted with 
its behaviour with the lead-acid battery, 
►vhere it would initiate charging if the 
battery had been discharged for only a 
few minutes. 

This defect was serious, because it 
■vould encourage unnecessarily deep 
cycling of the battery, and also prevent 
t from being kept fully charged at all 
imes, ready for any eventuality. 

Another nroblem concerned the 
; switch-off” function, which refused to 
>perate at all. 

Before T could hope to overcome 
hese problems, I had to determine just 
iow the charger sensed the battery’s 
ondition. My first reaction was to 
ssume that it measured the battery 
oltage, but closer inspection of the cir- 
ircilit, observation of the charger’s 
ehaviour, and a hint or two from some 
olleagues, revealed that it sensed cur- 
cnt rather than voltage. 

While the battery was charging, the 
harger’s control circuit monitored the 
urrent and, when it dropped below a 
ertain point, indicating a fully charged 
attery, the charger switched off. How- 
ver, the shut-off was not complete and 
small sensing current was allowed to 
imain, ranging from a few microamps 
p to about 3mA. At something around 
lis latter value, the charger switched 
n again. 

While it is difficult to be precise about 
hat was, after all, a pretty complex 
;t-up, it appeared that the charger’s 
ductance to commence charging until 
te battery was well discharged was due 
i a marginally higher voltage of the 
ckel-cadmium battery for a given state 
; discharge. Similarly, it appeared that 


the battery voltage did not rise high 
enough at the end of charge to initiate 
the switch-off function. 

Study of the circuit revealed a 250 
ohm variable resistor which controlled 
the charging rate, and a 15 ohm re¬ 
sistor in the emitter circuit of one of 
the control transistors which could be 
varied to adjust the “cut-in” sensitivity. 

An extra 10 or 12 ohms seemed to make 
things about right for the nickel-cad¬ 
mium battery. 

Adjusting the “switch-off” sensitivity 
was not so easy. Some resistor values 
were changed and a measure of suc¬ 
cess achieved, but the arrangement was 
not completely satisfactory. Eventually, 
it was decided that this requirement 
could quite safely be ignored. 

The basis for this is that the nickel- | 
cadmium cell can be left on charge in¬ 
definitely at a rate not exceeding the 
50-hour charge rate. The 50 hour rate 
for 4 amp-hours is 80mA and I found 
it quite feasible to set the overall 
charging rate control so that it would 
drop to this value with a fullv charged 
battery. Under these conditions the 
charge rate ranged from about 400mA 
for a well discharged battery to about 
200mA for the major portion of the 
charge, and dropped—slowly—to 80mA 
at the end. 

All of which seemed to be an 
eminently satisfactory arrangement and 
very gratifying after all my work. 

There was, however, one fly in the oint¬ 
ment. Since both batteries were to be 
available for use at the same time, how 
should the charger be adjusted. To 
suit nickel-cadmium or lead-acid? 

It was eventually decided to restore 
it to suit the lead-acid requirements, 
since this was the battery most likely 
to be damaged if neglected. Apart from 
emergencies, this was to be used ex¬ 
clusively as long as it lasted and would 
then be replaced with the nickel-cad¬ 
mium, the charger being modified, as 
indicated, at that time. 

In the meantime, the nickel-cadmium 
battery would be kept charged with a 
small separate charger. I was able to 
supply the parts for this, but my friend 
was sufficiently well versed in simple 
electrical circuitry to take care of the 
actual construction himself. At my sug¬ 
gestion he fitted a two position switch 
which I subsequently adjusted to give 
either a low (80mA) or high (around 
400mA) charging rate. The former 
would keep the battery pretty well 
“topped up,” and the latter would be 
needed if the battery was put into ser¬ 
vice. 

My friend also made up a refined 
version of my battery holder and fitted 
it and the charger into a single case. 

By doing all this himself, he was able 
to save a good deal of my time and a 
good deal of his money. 

This is a long story, and implies a 
lot of work on one project. This is true 
to a degree, but some of the time 1 
willingly wrote off to experience, on the 
grounds that it was an excellent oppor¬ 
tunity to gain some practical knowledge 
about a subject which is likely to be¬ 
come increasingly important in the 
future. 

Also, because my friend was not in a 
particular hurry, I was able to do a 
lot of the work in odd moments which 
might otherwise have been wasted. For 
this reason, I wasn’t quite so heavy 
handed with his final account as I 
might otherwise have been. B 
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STEREO 

EQUIPMENT 

CABINETS 

New 1966 models are now 
available. Can be supplied 
in "make if yourself" kifs. 



A compact unit to provide for Playcr- 
Tape-recorder-Amplifier-Record and Tape 
storage. Width: 36in. Height: 24in plus 
legs. Depth: 18in. Under lids: 351n x 16in 
and to l x /i\n high on 1 or 2 levels as 
required. Amp. space 19in x 5 J /4in. Stor¬ 
age: 1.5in x 14in and 19in x 7 3 /tln. 
Price, complete and polished: $61.00, 
packing: $2.00. Kit of parts: $39.50, pack¬ 
ing: $1.00. Teak veneer $6.50 extra. Free 
on rail. 

Write for Catalogue 

H. B. RADIO SALES 

Manufacturers of Quality Radio and 
Radio Furniture for 37 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56-5580 


LAFAYETTE of U.S.A. 

Flyer Catalogue 662 



\ MF Mint 

UIO*ON\CS 




108 
Pa 9 es 

HUNDREDS of INTERESTING ITEMS from 
Lafayette of U.S.A.'s 1966 Catalogue. Fully 
Illustrated ... of great interest to the hi-fi 
enthusiast, amateur, experimenter, technician, 
hobbyist, serviceman. Many items are avail¬ 
able from Australian stocks—list included— 
others are available for shipment from 
U.S.A. Many new exclusive LAFAYETTE lines, 
not available elsewhere, are featured. 

The small charge for the catalogue is to 
cover import duty, postage, etc., and will be 
refunded on receipt of an order. No time 

SEND FOR YOUR COPY TODAY! USE 
COUPON OR WRITE. 


LAFAYETTE ELECTRONICS 
Division of Electron Tube Distributors 
Pty. Ltd., 15A WELLINGTON ST., 
WINDSOR, S.l, VIC. 

Please send me Catalogue 662. I enclose 
Chq./M.O./P.O. for 50 cents which is 
refundable with my first order. 


NAME .. 
ADDRESS 


STATE 
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Warburton Frank! provide the 
full range of INSTRUMENTATION... 



for use in the Research, 
Industrial, University 
and Educational fields. 

Warburton Franki 
are instrumentation 
specialists. Through 
their association with 
leading local and over¬ 
seas manufacturers 
they are able to keep 
you in step with the 
latest technological 
developments—to pro¬ 
vide you with the 
widest possible range 
of instrumentation 
from which to choose— 
to advise you, when 
necessary, on the best 
type of equipment to 
meet your particular 
requirements. 
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For all your instrumentation requirements contact: 



ADELAIDE — BRISBANE — CANBERRA - 
MELBOURNE — MT. GAMBIER — NEWCASTLE 
SYDNEY — WOLLONGONG. 

Hobart and Launceston: Associated Agencies Pty. Ltd 
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Taped stereo music for next year's cars 


If events in Australia follow the pattern which is currently 
being laid down in America, we may soon be travelling the 
highway to the sound of tape-recorded stereo music. And, 
if this happens, the chances are that we will ultimately find 
ourselves using these same tapes for background music in 

the home. 

By W. N. Williams 


Music-while-you-drive is nothing new, 
of course, as indicated by the fact that 
a very large proportion of all cars at 
present on the road are fitted with car 
radios, covering the medium-wave 
broadcast band 

But while the programs available suit 
a percentage of the motoring audience, 
dissatisfaction is expressed on a large 
scale from those who want background 
“evergreen” or classical music, without 
so many commercial interruptions or so 
much dial twisting. 

By and large it is the same audience 
which has turned away from radio in 
the home in favour of home record 
players. Such people want — or think 
they want — player facilities in their 
cars so that they can have music they 
like, anywhere, any time. 

How badly they want the facility in 
what form and for what kind of money 
is the big question which is currently 
facing the auto and electronics industry. 
Quite a few American motorists have 
already fitted their cars with players of 
one type or another but what the in¬ 
dustry would like to know is whether this 
comparative trickle will merely continue 
or turn into a flood. 

The factors which will determine it 
have to do with car-owners, the equip¬ 
ment itself the variety and cost of re¬ 
cordings and the competition offered by 
AM and, in America, FM radio. 

“Automobile” type record players 
have already flopped. Some years ago, 
disc players were developed so mounted 
and so balanced that they were allegedly 
unaffected by normal movements of a 
vehicle travelling at speed or over fairly 
rough roads. Special slow-speed, fine- 
groove records were issued, some of 
which are still in the writer’s collection. 

Perhaps these players were before 
their time but, in any case, discs would 
seem to be the wrong medium for a 
road vehicle, irrespective of their ad¬ 
vantages in the home. Even assuming 
hat the playing operation is reduced to 
rushing the discs into a slot they still 
lave to be manipulated out of or into 
heir jackets — or else left to collect 
lust and scratches. 

Safety demands that the driver must 
be able to operate a player without 
iiverting his attention from the road. 
Commercial common sense suggests that 


he will not punctuate his departure, his 
journey or hid arrival with the chore of 
sorting out discs. 

These latter considerations equally 
prejudice the idea of using a reel-to- 
reel tape system in cars. Even though 
tape itself may have important advant¬ 
ages in this environment, together with 
a very long potential playing time, 
threading and rewinding can still 
amount to an unacceptable chore in the 
commercial sense. 

Tape cassettes appear to be the logi¬ 
cal answer to the problem of automobile 
type players. Cassettes are mechanically 
self-protecting, substantially impervious 
to dust, are easy to handle and can have 
quite long total playing times, with the 
facility of continuous or “endless” play. 
In fact, all indications are that the 
future of car type player systems is 
bound up with the cassette idea. 

Many of the early developmental 
equipments have followed the obvious 
approach of supplementing or substitut¬ 
ing for the regular car radio, providing 
a mono program through the normal 
radio loudspeaker. Pushing a cassette 
into a suitable slot engages the neces¬ 
sary circuitry and readies the unit to 
play. The cassettes typically contain 
4-inch endless tapes carrying four tracks, 
the desired track being selected by a 
lever which controls the position of the 
head. 

For those who like to “roll their 
own,” mono deck and amplifier kits have 
been—and are still—available. 

Yet another variation simulates stereo 
by adding a shock-proof reverberation 
unit, allowing reverberated sound to be 
fed into the cab via a second loud¬ 
speaker. 

It would appear likely, however, that 
the mass market, in America at least, is 
going to bypass the simpler mono tape 
player in favour of full stereo. Whether 
this is based on sales gimmickry, or an 
extension of the domestic concept, or 
reflects a technical advantage could well 
be a subject for debate. But it is not a 
surprising development in a country 
which has stereo records, stereo tapes, 
stereo FM broadcasting and very capa¬ 
cious family cars! 

The fact is that current American lit¬ 
erature is naming 1967 as the boom year 


for stereo on the highway. It involves 
the provision of a stereo tape player in 
new cars, probably in addition to the 
AM radio and either two or four loud¬ 
speakers to distribute the sound. 

“Economy” installations may simply 
distribute the respective stereo signals to 
the regular front and rear loudspeakers, 
ignoring the fact that stereo is funda¬ 
mentally a left-and-right not a back-and- 
front presentation. 

Better presentation of the sound may 
be offered by mounting a speaker in each 
door panel, with the body of the door 
providing a measure of baffling. 

If the doors are too cluttered with 
mechanism, possible alternatives are the 
kick panels near the bulkhead, the door 
pillars or panels adjacent to rear seat— 
all depending on the design of the car. 

Perhaps the most attractive position 
for the loudspeakers is mounted face-up 
beneath the sloping front and rear win¬ 
dows, but this involves original provi¬ 
sion for the speakers or an expensive 
conversion. 

As a bonus for using four loud¬ 
speakers comes the possibility of indi¬ 
vidual level adjustment, so that front- 
seat and rear-seat passengers can have 
a level of sound more to their particu¬ 
lar liking. 

Reporting in “High Fidelity” maga¬ 
zine, Leonard Marcus has this to say 
on the subject: “The reason for the ex¬ 
citement is apparent the moment you 
step into a stereo-equipped car. The 
effect is like listening to stereo through 
headphones, only without the discomfort 
of headphones. Music swirls around the 
car’s interior with vibrant presence and 
thrilling stereogenics. It may not be 


"Symbol of Quality" 

on the 



TRIMAX 

EQUIPMENT 

TROLLEY 


At Last! an 
Equipment trolley 
with 2-way 
shelves . . . plus 
many extras! 



CNR. WILLIAMS RD & CHARLES ST.. NTH. COBURG. VIC. 
PHONE 351203 - TELEGRAPHIC ADDRESS: TRIMAX MELB 
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THE LIVING CARTRIDGE 



It sings! It absorbs! It feels! It captures every 
sound, caresses every note. It's the pulse of 
your entire music system. Listen to its unbe¬ 
lievable frequency response that spans the com¬ 


plete orchestral spectrum one full octave above 
and below the fundamental range of any musi¬ 
cal instrument or of any harmonic content it 
can possibly generate. 



THE HEW EMPIRE 888 

Frequency Response: 
12-24,000 c.p.s. 

Compliance: 

10 x 10-6 cm/dyne 

Stylus Type: 

.7 mil diamond 

MADE IN U.S.A. 


THE NEW EMPIRE 88SP 

Frequency response: 
10-28,000 cps. 

Compliance: 

15 x 10-6 cm/dyne 

Stylus Type: 

.6 mil hand polished diamond. 


THE NEW EMPIRE 888PE 

Frequency Response: 
8-30,000 c. p. s. 
Compliance: 

20 x 10-6 cm/dyne 
Stylus Type: 

.2 x .9 Bi-Radial 
Elliptical diamond. 

Sole agents for Australia 


TRUE FIDELITY (C. PINCZEWSKI) 


For a complete colour brochure and further information write to: 

RECORDED MUSIC SALON, 23 Collins Street, Melbourne. Telephone 63-6257 

Wholesale and trade enquiries welcome 
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realistic sound, in terms of the concert 
hall but, on its own terms—and despite 
low power and tiny speakers—it’s very 
impressive.” 

But the really fantastic thing is that 
the introduction of automobile stereo 
looks like being bugged by the same old 
arguments about standards which have 
followed tape from its very earliest days. 
Through the years, the tape medium has 
battled through half a dozen speeds, a 
variety of reel dimensions, a variety of 
track configurations, different directions, 
different ideas about frequency compen¬ 
sation, different attempts at cassette de¬ 
signs and so on ad nauseum. 

One would have though that the les¬ 
son of non-standardisation would have 
been learned by this. But no! 

Several different systems are currently 
battling for supremacy, each hoping for 
a decisive advantage over the others. 

9 The Conley system using the so- 
called “Fidelipac” cartridge. This 
employs Hnch tape running at 3iips and 
carrying four tracks — or two stereo 
pairs. Till fairly recently, this was re¬ 
garded as the “standard” system, involv¬ 
ing a dozen or so equipment manufac¬ 
turers accounting for total sales around 
the half-million figure. With so many 
units already on the road and with a 
well stocked library of cassettes, those 
conforming to this system feel that they 
are in a strong position to meet chal¬ 
lengers. 

41 The Lear system, using i-inch 
tape, the same 3$ips speed, continuous 
loop but 8 tracks instead of 4. From 
being virtually unknown, the system 
jumped into prominence when Ford de¬ 
cided to fit its prestige cars with a 
Motorola player accepting only the Lear 
cassette. Chrysler and General Motors 
have now decided to come to the same 
party, with R.C.A., Columbia, Capitol 
and Decca backing it with their music 
repertoire. 

• Orrtronics, having failed with its 
earlier 2-track system, has now come out 
with its own 8-track cassette, for which 
it claims certain mechanical advantages. 
It is being backed by Sears Roebuck, 
by Goodyear, Bendix and various other 
smaller companies. 

* Norelco (American outlet for 
Philips of Holland). This company is 
preparing to offer a 4-track stereo system 
m 1/8-inch tape running at 1-7/8ips 
Developed from other tape equipment 
iroduced by the organisation, it is a 
ormat which has won acceptance in 
Europe and Japan and is backed by the 
)Owerful 3M company. Available im- 
nediately are the music resources of the 
J hilips-owned Mercury label. 

As indicated, the tapes in the cassettes 
re joined, beginning to end, to form 
n endless loop, which re-circulates for 
s long as they are allowed to run. The 
ipe peels off the inside of the loop and 
eturns to the outside; throughout the 
ody of the loop, each layer must slide 
ontinuously against the surface of the 
djacent layers. 

Not surprisingly, such a system relies 
pon using tape with a pre-lubricated 
irface, both to ensure the necessary 
ip between layers and to minimise 
ear. The life of cassetted tape is less 
an reeFto-reel tape but is nevertheless 
lite long under proper conditions. Be- 
iuse dust can penetrate the cassette 
rough the open playing slot, it should 
)t face into a airstream within the 


HOW THE CONTINUOUS TAPE 
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FIDELIPAC 

The three continuous loop tope 
cartridge systems have at least one 
feature in common: in each the tape 
peels off from the centre and is re¬ 
turned to the outer lap of the reel. As 
the drawings show, however, there are 
significant differences which make each 
cartridge unique with respect to the 
others. 

In the Fidelipac, the tape passes around 
a fixed capstan or guide across twin 
pressure-pads, past the tape head, 
between the pinch-roller and its drive- 
roller, and finally returns to the loop. 
The pinch- and drive-rollers are part of 
the tape deck, and are introduced to 
the tape through openings in the cart¬ 
ridge housing. 

In the Lear Jet, the tape passes 
around a guide, across the twin pres¬ 
sure-pads, past the head, around the 
drive- and pinch-rollers, past another 
guide, and thence returns to the loop. 
Here, the roller is part of the cartridge 
itself and is engaged via an opening in 
the housing by the drive-roller on the 
tape deck. 

In the Orrtronics, the tape passes 
over a tape “ director* — a guide that 
causes it to move in a horizontal, 
rather than a vertical, attitude across 
the top of the cartridge. The head en¬ 
gages it from beneath. The drive- and 
pinch-rollers are introduced through 
openings in the housing. The tape 
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ORRTRONICS 


passes another guide and as it comes off 
it is given a half-twist; it then runs 
around two more guides at the opposite 
end of the cartridge before returning 
to the loop. (From “High Fidelity” 
Magazine). 
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vehicle, particularly when used under parallel tracks are recorded in the same 
dusty conditions. direction; the tape is not turned over. 

Typical cassettes currently available the appropriate tracks being selected by 
play for 15 or 30 minutes per pair of moving the head up or down, 
tracks, after which another pair of tracks Because of the special requirements of 
can be selected by moving the heads or endless loop cassettes, the system does 
by electrical switching. not lend itself at present to home- 

In arranging tapes, a great deal on recorded tapes. Special recorders would 
ingenuity is necessary to ensure that the be necessary. 

selections making up each set of tracks On the other hand, there seems to be 
exactly fill the loop. With classical music no special reason why players should 
it is virtually impossible to avoid inter- not be of the fully “plug-in” type, em- 
rupting the work at a point quite un- ployed as easily in the home as in the 
related to the music and determined only family car. In both cases, permanent 
by playing time. loudspeakers would be used, the “plug- 

Another point of difference between in” player simply picking up the appro- 
loops and standard tapes is that the priate connections and power supply. S 
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YOU SUPPLY THE FREQUENCIES . . . KODAK TAPE SUPPLIES THE RESPONSE 


And what response! Kodak Sound Recording 
Tape is designed to give you unexcelled 
tone reproduction over the entire audio 
range from 40 to 20,000 cycles. This 
response provides vibrant sound reproduc¬ 
tion lost in some other tapes. Kodak Tape 
has a coating uniformity that never varies 
more than plus or minus .000005 inch. 
Without such uniformity you can expect a 
loss in high frequencies that cap only be 
compensated for by setting bias incorrectly. 


Result? Distortion! Kodak Sound Recording 
Tape is lubricated on both sides to mini¬ 
mize head and tape wear. That’s not all. 
Kodak tape has maximum freedom from 
drop-out plus a smooth flexibility that 
insures intimate contact with the heads. 
The Kodak Thread-Easy Reel practically 
threads itself and has a built-in splicer. 
Make your next reel Kodak Sound Recording 
Tape. It’s as good as your favorite color film! 


Magnetic Products Sales Division 

KODAK (Australasia) PTY. LTD. 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


THE "HI-FI” TREATMENT FOR A STANDARD LOUDSPEAKER 


From time to time, we hear from readers who, despite the 
risk of wrecking the cone assembly, modify loudspeakers 
with a view to securing extended frequency response. This 
"success" story comes from Mr M. N. McMillan of 138 
Broome Street, Cottesloe, W.A. It is produced directly 
from his letter. 


Trim the little diaphragm as neces¬ 
sary and attach it, convex side out, to 
the centre of the main diaphragm with 
clear nail lacquer. When this has dried 
hard, lacquer the surface of the alu¬ 
minium to prevent subsequent corrosion. 

At this point, the speaker has been 
restored to a state where it is quite 
usable, but further “gilding of the lily” 
is desirable. 


The speaker selected for modification 
was an Australian-made MSP Jensen 
AU-69, since this unit was ready to 
hand and appeared to possess quite 
good electrical and mechanical charac¬ 
teristics. 

It should be noted that not all loud¬ 
speakers are suitable for such modifi¬ 
cation, since many popular types do not 
have a voice coil and magnet system 
suitable for longer voice coil travel. 

It should also be borne in mind that 
the fitting of a low resonance suspen¬ 
sion system not only reduces the natural 
bass resonance frequency, but also re¬ 
duces the power handling capabilities of 
the speaker. This latter point, how¬ 
ever, has not caused any serious worries 
to the writer at the power levels actu¬ 
ally required. 

To modify the speaker, the four card¬ 
board strips should first be carefully re¬ 
moved from the outer periphery of the 
cone. (They can be peeled off with 
the aid of a small screwdriver.) The 
strips should be put aside for future use. 

Following this operation, the felt dust 
cover should be completely cut away 
from the centre of the diaphragm, thus 
exposing the centre magnetic pole piece. 
Care must be taken during the opera¬ 
tion—and from here on—that no foreign 
matter gets into the voice coil gap. 

Now completely cut away the cor¬ 
rugated surround to the outer periphery 
of the diaphragm. The writer used a 
pair of small, but very sharp, scissors 
for the job. 

Centralise the voice coil accurately 
and carefully with three strips of very 
thin cardboard or cartridge paper, work¬ 
ed in between the voice coil former 
and the central magnetic pole piece. 
Make sure that the diaphragm is at its 
normal position of rest, being more or 
less locked in this position by the afore¬ 
mentioned strips. 

Prepare a solution of orange flake 
shellac in methylated spirit — not too 
thick. When all the flakes have had 
time to dissolve, filter the solution 
through a clean handkerchief. Varnish 
the front of the diaphragm once with 
this solution and, when dry, give it a 
second coat. Do not allow any varnish 



“But wait till I give it the hi-fi 
treatment!” (The caption is ours. 
The illustration came from an 
Amplion advertisement Decem¬ 
ber 23, 1927.) 

to run into the voice coil gap. 

Allow the cone to become quite dry 
and hard after this operation—giving 
it a couple of weeks if necessary. 

Now obtain a sheet of l/8in-thick 
Estafoam large enough to completely 
cover the front of the loudspeaker. From 
this, cut out a ring to exactly replace, 
dimensionally, the corrugated surround 
and, of course, of sufficient diameter to 
extend right to the lip on the outer 
edge of the speaker “basket.” 

Using Selley’s P.V.A. woodworking 
glue, fix this ring to the speaker frame, 
allowing 24 hours to dry. This done, 
attach the inner section of the foam 
ring to the diaphragm, using Bostik 
contact adhesive cement. 

From a sheet of thin aluminium, cut 
a disc slightly larger in diameter than 
the voice coil former. Hammer this 
carefully into a hemispherical shape. Re¬ 
move the three cardboard shims from 
the voice coil gap and check the move¬ 
ment of the cone to see that it is not 
rubbing on the pole faces. 


From a Ring-Grip wall-mounting 
bayonet socket, remove the bakelite sec¬ 
tion which covers the terminal screw 
heads and wall mounting screws. It will 
be found that this section has an in¬ 
ternal shape which approximates to an 
exponential flare. Attach the smaller 
end of the flared portion rigidly to the 
diaphragm and over the aluminium disc 
using P.V.A. woodworking glue. Allow 
at least 24 hours to dry hard. 

Finally, cut from a strip of iin Esta¬ 
foam four pieces each measuring 2in x 
iin. Space these at equal distances 
apart on the flared end of the bakelite 
moulding and attach to same with rub¬ 
ber-based contact adhesive cement. 

With a “wad-punch” of suitable size, 
punch out the four holes for the speaker 
mounting screws. Then attach the four 
cardboard gasket strips carefully be¬ 
tween the holes, using rubber-based 
adhesive. 

The writer has found that the unit 
so modified is capable of producing 
very satisfying sound indeed and, apart 
from a slight resonance in the upper 
frequencies, the response is substantially 
free from unpleasant colouration. 

Do not attempt to feed the speaker 
with more than about 34- watts of 
power. 

Results could possibly be improved 
by adding a tweeter and a crossover 
network operating as far down as 800cps. 
Under these conditions, the modified 
Jensen could possibly be mounted in an 
enclosure of the Mullard horn type, the 
12in unit in this case handling only the 
lower frequencies. 

Under these conditions, the bass res¬ 
ponse should extend downward to 
approximately 40cps. The system should 
present sound for which no apology 
need ever be made. 

Needless to say, the modifications sug¬ 
gested are for the guidance of more ad¬ 
vanced—and painstaking—experimenters. 
Novices—or “ham-fisted” experimenters 
—are advised not to attempt modifica¬ 
tions to loudspeakers. It is all too easy 
to damage the cone system beyond re¬ 
pair and it may not be possible or eco¬ 
nomical to have a new cone fitted by 
the manufacturer. B 
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New recordings of modern music 


MUSIC TODAY. VOL. 1. Recorded 
under the auspices of the Calouste 
Gulbenkian Foundation. 

Schonberg—Suite for Orchestra. 
Lutyens—“0 Saisons, O Chateaux.” 
Cantata, Op. 13. 

Britten—Prelude and Fugue for 18- 
part String Orchestra, Op. 29. 

Royal Philharmonic Orchestra with 
Marilyn Tyler (soprano), conducted 
by Norman del Marr. Record 
Society Stereo S/6187. 

MUSIC TODAY. VOL. 2. 

Roberto Gerhard — Dances from 
“Don Quixote.” Symphony No. 1. 
BBC Symphony Orchestra con¬ 
ducted by Antal Dorati. Record 
Society Stereo S/6188. 

This is the first of what might be a 
very important and interesting series. 
Very little contemporary music finds its 
way in recorded form on to the local 
market, and even under indent from 
overseas catalogues the choice is not 
wide. The Gulbenkian Foundation, at a 
guess, removes the financial risk attached 
to the issue of discs whose appeal must 
necessarily be to a smallish audience 
but w'hich, in time, might be encouraged 
to grow. 

The difficulty in appreciating contem¬ 
porary music lies in the fact that, even 
to skilled musicians, it is generally of 
such complexity that one performance 
in a concert hall, even when followed 
with a previously studied score, leaves 
the audience uncertain of its value or 
its capacity to provide enjoyment. Under¬ 
standing — and appreciation — come 
only with familiarity, and a gramophone 
record is certainly the best way of pro¬ 
viding a means of repeating the music 
often enough for the composer’s mean¬ 
ing to become clear. 

Much contemporary music relies on 
such technical devices as inversions, 
retrograde and cancrizans treatment of 
themes, and a profusion of contrapuntal 
devices that only a study of the score— 
or repeated and attentive listening—will 
clarify the significance. The point is, 
that however logical the appearance of 
such devices in a printed score, a theme, 
when it is played backward or turned 
upside-down, becomes, so far as the ear 
is concerned, a new theme. 

This, to my mind, is one of the 
fundamental weaknesses of most serial 
writing. No matter how ingenious the 
music may appear in written form, its 
ultimate effect must depend on how it 
sounds. A score is only a cipher, a 
means of communicating to the players 
the composer’s instructions as to what 
notes he wants played and how he wants 
them to sound. The music itself does 


not exist until it is played, for even 
conductors who specialise in perform¬ 
ances of such works are never quite 
sure, so complex are most contemporary 
scores, exactly how the music will sound 
until they themselves hear it at 
rehearsal. 

Neither of these two discs offers much 
that is insurmountably difficult to any 
listener who will go to them with an 
open mind. The accompanying sleeve- 
notes are explicit enough to make it 
clear to anyone with an elementary 
knowledge of the theory of music — 
old style — or even those without, but 
with some experience of listening to 
such contemporary “popular” composers 
as Bartok, just what the best composers 
of the new school are aiming at and 
the methods and! principles they use. 

But it must be borne in mind that 
much, but in the records under review 
not all, of this music is so radically 
different from any that has been com¬ 
posed before that not even the most 
educated listener can expect to under¬ 
stand, still less enjoy it, without devoting 
a little time to making the necessary 
intellectual adjustments. It may interest 
and encourage them to know that even 
the best professional critics try to hear 
more than one performance of new 
works in this idiom, and since they are 
seldom repeated, attend rehearsals to 
familiarise themselves with the works 
before they are performed in public. 

The founder of this new school was 
Arnold Schonberg (1874-1951) and it 
is fitting that the first volume features 
one of his compositions. However, 
though this was written when Schonberg 
was fully mature and in complete con¬ 
trol of his new medium, the Suite for 
String Orchestra is not typical of “serial” 
music. It is not even “atonal” — a 
phrase used by him to describe the 
process by which every note of the scale, 
including semitones, making 12 in all, 
has equal importance, and that none 
can be used as a tonic to which all the 
others are related. 

The suite is firmly based in the key 
of G Major and though it often wanders 
far from that key and 1 employs masses 
of notes not even remotely associated 
with it, a strong tonal quality remains. 
By the way, it might be worth bearing 
in mind that till the end of his life 
Schonberg continued to write tonal 
music side by side with his serial works 
and once told a pupil that “there is 
still much good music to be written in 
C Major.” 

The form of the work is patterned 
on eighteenth century formulae, and was 
commissioned for a school orchestra. It 
might be added in passing that it would 
need an orchestra of very gifted students 


indeed to cope with its technical diffi¬ 
culties. The Suite is stimulating both 
intellectually and emotionally and 1 any¬ 
one with a working knowledge of the 
polyphony of Johann Sebastian Bach 
should have no difficulty in appreciating 
the composer’s outstanding skill in this 
type of composition. 

The polyphony is much more dense 
than Bach’s and scored in a way that 
makes it often sound bottom-heavy in 
the bass, even in its most delicate 
passages. But it should provide a reward¬ 
ing study to those desiring to interest 
themselves in contemporary music. I 
must admit that to my mind Schonberg, 
with typical Teutonic pedantry, some¬ 
times goes on talking when he has very 
little to say, but there are ample com¬ 
pensations to be found in the many 
passages of outstanding originality and 
beauty and the playing of the Royal 
Philharmonic une'er Norman del Marr 
is first rate, with engineering to match. 

The Lutyens cantata is serial in struc¬ 
ture, but the intervals used by the com¬ 
poser, at any rate in the orchestra com¬ 
posed of strings, harp, mandolin and 
guitar, give the work a strong tonal 
flavour. The vocal part is another 
matter. The soprano, Marilyn Taylor, 
who gets through its delivery with 
astonishing ease, is called upon to jump 
from the bottom to the top of her 
register in apparently unrelated intervals. 
But somehow everything fits, with 
eloquent aptness, the imagery of the 
French poet Rimbaud’s exquisite verse 
which provides Miss Lutyens with her 
text. It is, all through, a work of the 
utmost refinement. 

The third work, by Benjamin Britten, 
should present no difficulties to anyone 
already acquainted with that gifted com¬ 
poser's previous compositions. It was 
composed in 1943 as a present to Boyd 
Neel, an old friend and early patron of 
the composer, to celebrate the tenth 
birthday of Neel’s then famous string 
orchestra. It is full of ingenuities typical 
of the composer, and though written in 
18 parts, manages to findl at least a 
few bars in which each player can shine 
on his own. It makes a fitting finale 
to this very welcome disc. 

The choice of music by Gerhard for 
Volume 2 was a happy one, making 
available some of the work by a com¬ 
poser little-known even to students of 
contemporary music. So far as I can 
trace, this is the first record of his work 
ever to be issued. He was born in Spain 
69 years ago and studied composition 
there under Pedrell from 1915 to 1922, 
then went to Vienna for more study 
under Schonberg from 1923 to 1928. 
As a sequel to the Spanish Civil War, 
he has lived in England for the past 
25 years. 

Although he uses 12-tone techniques, 
his choice of intervals give his music, 
too, a strong tonal flavour heightened 
by the frequent occurrence of vertical 
harmonic contingencies. After the long 
reign of nationalistic composers in Spain 
—and much imitation Spanish music 
composed by such widely different 
masters as Tchaikowsky, Rimsky- 
Korsakoff, Debussy, Chabrier and Ravel 
—Gerhard’s self-avowed aim was to 
create a school of non-nationalistic 
Spanish music. His music, however, still 
retains strong Spanish characteristics, 
especially rhythmically. 

These can easily be detected in the 


96 


ELECTRONICS Australia , July , 7966 






first number of the “Don Quixote” Suite, 
a Muleteers’ Dance, vigorous in its 
rhythms yet avoiding such well-known 
meters as the fandango, bolero and jota. 
Also to be detected is a strong 
Stravinskian influence in Gerhard’s use 
of persistent ostinatos. In “The Golden 
Age” from the same suite, the atmo¬ 
sphere is nocturnal in a Bartokian style, 
beautiful in texture, almost impression¬ 
istic in atmosphere, and with material 
developed with such simplicity that it 
is easily enjoyed even at first hearing. 

Gerhard uses the chaconne form for 
“The Cave of Montesino,” its treatment 
again very easy to follow. Among the 
many technical ingenuities that can be 
better appreciated after repetition is the 
inclusion of a secondary theme describ¬ 
ing Don Quixote’s madness within the 
knight’s main theme and revealed only 
as the work develops. Gerhard’s own 
notes, which accompany the record, 
make most of the suite readily accessible 
to anyone with only a sketchy idea of 
12-tone techniques. 

The ballet was written in 1931, but 
the symphony dates from 12 years later. 
Its form is highly original. Themes are 
not announced and then developed 
dialectically. Instead, the music unfolds 
in a series of “spans” complete in them¬ 
selves, but closely related to their neigh¬ 
bours on both sides. The result is a 
quite new perspective in musical form, 
completely logical and often exciting. 
The various movements are effectively 
contrasted in moods and tempos while 
the whole is fecund in invention. 

For the playing of the BBC Orchestra 
under Dorati I can find only the highest 
praise. It is precise yet sensitive and 
the clarity of the engineering highlights 
the continuing accuracy of every depart¬ 
ment. I would like again to stress the 
immediate enjoyment that can be had 
from this music even by newcomers to 
12-tone methods. Indeed, only one point 
puzzled me about the whole enterprise. 
What is a full-blooded Spaniard doing 
with a name like Gerhard? 



More of the music and 
less of the distortion! 

The processing and production of discs produce a wave¬ 
form in which distortion rises extremely rapidly as the 
upper frequency limit is approached. To obtain the best 
quality under such conditions the very high harmonics 
must be attenuated at a rate which is a function of the rate 
of rise of distortion. 

The QUAD filters provide both switched adjustment for 
frequency and continuously variable adjustment for rate of 
attenuation. The degree of attenuation need, therefore, 
never be greater than necessary to clean up the programme 
but is always adequate even for very bad cases. 



★ ★ ★ 


For the closest approach to the original sound 


BYRD AND HIS CONTEMPORARIES. 
Motets in Paired Settings by Byrd 
and Palestrina, Philips, Gabrieli, 
Victoria and Lassus. King’s College 
Choir conducted by David Will- 
cocks. HMV Stereo OASD641. 

The “pairing” in this fascinating disc 
is achieved by recording, side by side, 
the setting of a Byrd motet with that of 
the same—or very similar—text by one 
of his great contemporaries. The results 
show the great divergence in styles of 
the various composers both in tech¬ 
niques and emotional content. All the 
Byrd motets will be familiar to students 
of Tudor music, and were chosen to 
present as wide a range as possible of 
his religious music. The moods vary from 
the joyous to the mystical, some are 
dignified, others sweet without cloying, 
and most are serene. 

His contemporaries’ settings vary just 
as widely in mood as Byrd’s and though 
there is never a hint of “competition” 
in the manner in which they are set 
out, I am not being insular when 1 
write that mostly 1 prefer the Byrd 
versions. But this is a personal prefer¬ 
ence with which you might easily dis¬ 
agree. The other composers were among | 


Our slogan for fifteen years and our design objective for 
twice that long. Ask your retailer for details of the QUAD 
range of high fidelity units or write direct to the sole 
Australian Distributor: 

British Merchandising Pty. Ltd. 

60 Clarence St., Sydney. 29.1571 
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In Regular Hi-Fi and STEREO 


World famous singers— a 26- 
voice chorus and a magnificent 
51-piece orchestra— over 200 
gems from 24 Operettas 


One of the great joys which await you is the sheer beauty of the glorious songs in 
this magnificent set—songs sung to perfection by the golden voices of opera stars, 
Anna Moffo, Jeanette Scouotti, Richard Fredericks, Rosalind Elias and Broadway 
singing star, Peter Palmer. These famed singers are supported by 27 other vocalists 
of world-ranking stature, a brilliant 51-piece orchestra conducted by Broadway 
maestro, Lehman Engel and a superb 26-voice chorus. These great artists perform 
24 well-loved operettas in, a brilliantly distinctive fashion . . . and which of these 
scintillating operettas is not close to your heart? 



THE STUDENT PRINCE . SHOWBOAT . PORGY AND BESS • THE MERRY WIDOW . SONG OF 
NORWAY • BITTER SWEET . ROSE-MARIE . THE DESERT SONG . WHITE HORSE INN . DIE 
FLEDERMAUS ♦ THE RED MILL . NAUGHTY MARIETTA . THE VAGABOND KING . NO, NO, 
NANETTE . ROBERTA • THE CHOCOLATE SOLDIER . BABES IN TOYLAND . MADEMOISELLE 
MODISTE . A WALTZ DREAM . A NIGHT IN VENICE . COUNTESS MARITZA . BLOSSOM TIME 
. THE GYPSY BARON . THE NEW MOON. 


If this set were available in 
retail stores you would ex¬ 
pect to pay $69.00 but now 
it can be yours for 

53% DISCOUNT 
You Save $37.15 

Full Price only $31.85 

SEND NO MONEY 

Only S4.55 deposit (after you have 
enjoyed the privilege of a 5 day 
free trial in your home) with the 
balance payable in 6 monthly instal¬ 
ments of $4.55. 


The Reader’s Digest Association Pty. Ltd, 
Box 65, G.P.O., Sydney 

Yes, I accept your offer. Please send me a set of 
‘‘Treasury of Great Operettas” for 5 days free trial. 

□ Tick Here for STEREO 


/ understand that this places me under no obligation and if 
I am not satisfied 1 may return the set and owe nothing. 


98 


ELECTRONICS Australia, July, 1966 











































































the greatest of their period and offer 
much to delight, too. 

The whole program is deliciously sung 
by the choir of King’s College, Cam¬ 
bridge, under the direction of David 
Willcocks. You will hear nothing but 
impeccable intonation, luminous tone 
and elegant phrasing. The balance 
slightly favours the trebles, perhaps 
because of their preponderance in num¬ 
bers, but never to the extent of damag¬ 
ing the fabric of the music. Do not be 
put off from acquiring this record 
because its music is “ancient.” You will 
find it as enchanting as it is illuminating 
of compositions from one of music’s 
very greatest periods. 

★ ★ ★ 

BEETHOVEN — The Rasoumovsky 
Quartets, Opus 59 complete. The 
Harp Quartet, Opus 74. The Juil¬ 
lard String Quartet. Epic Stereo 
BSC152. 

This is the first Juillard “classical” 
recording to come my way since their 
notable Mozart performances last year. 
These latter established the group (till 
then famous, at any rate in Australia, 
for their recordings of twentieth-century 
music) as Mozart players comparable 
to any others in the world today. The 
Beethoven performances will further en¬ 
hance the reputation of this fine quartet. 

The Juillard has always been out¬ 
standing in the immaculate accuracy of 
their playing and in their strict inter¬ 
pretations of the composer’s markings. 
A playing of the Rasoumovskys with a 
score will confirm once again just how 
closely they obey the composer’s direc¬ 
tions. Yet they easily surmount any 
tendency to make them sound too studied 
and formal. Indeed, it is difficult to 
recall performances of all three that 
sound fresher and more spontaneous 
despite the many hours of rehearsals 
that must have gone into each, plus the 
number of subsequent public perform¬ 
ances. 

Such technical features as ensemble, 
attack, intonation and phrasing are so 
perfect that they call for no further 
comment. And tonally the Juillard’s work 
is so full of surprises that the ear never 
tires even when tested by listening to 
all three quartets at a single sitting. 
This virtue might go a long way toward 
explaining the group’s abiding freshness 
in their presentation of such well-known 
works. 

All four players share equally the 
responsibility of the whole. Their style 
is perfectly uniform in every movement, 
with engineering that separates every 
strand of this beautifully woven sound. 
Since this is an American recording, 
there is a tendency to sharpness in the 
treble when played on British designed 
record-players, but this can easily be 
adjusted by slightly cutting down the 
highest frequencies, when the result is 
entirely satisfactory. 

No music lovers will ever agree on 
the interpretation of every bar in a per¬ 
formance of these three great works, 
nor, with other performances in mind, 
will they approve every tempo. All that 
I can say about this set is that it 
approaches perfection as closely as I 
can imagine it and that if different 
versions appear in the future they will 
probably remain just different, but cer¬ 
tainly not better. 


HAYDN—String Quartets in B Minor, I 
E Flat Major (The Joke), and C 
Major (The Birds). Opus 33, Nos. 1, 

2 and 3. The Weller Quartet. Decca 
Stereo SXL6182. 

String Quartets in B Flat Major, 
G Major (How Do You Do?), and 
D Major. Opus 33, Nos. 4, 5 and 6. 
Weller Quartet. Decca Stereo 
SXL6183. 

Here is quartet playing very differ¬ 
ent in approach to that of the Juillard, 
but in its own way just as excellent. 
The Weller is a young quartet made 
up of members of the Vienna Philhar¬ 
monic Orchestra, whose string section 
is still probably the finest in the whole 
world. And here again, as in the quartets 
reviewed above, you will hear the same 
unanimity of purpose and the same 
fusing of four minds into one directing 
intelligence. And again an atmosphere 
of imperishable freshness pervades every 
one of the six quartets that make up 
these two discs, which, by the way, can 
be bought separately. 

Moreover, these players successfully 
avoid one of the pitfalls that await so 
many exponents of Haydn’s music—a 
continuing uniformity of style that robs 
the works of their individuality. Each 
of the six quartets, as presented by the 
Weller, remain quite remarkably differ¬ 
ent while still obeying all the rules of 
period style, which is always impeccably 
observed. 

I can use nothing but praise for the 
technical perfection of all four players 
and for the fidelity of Decca’s engineer¬ 
ing. Haydn is still under-represented in 
the world’s record catalogues and these 
two new discs should fill one of the 
gaps with very great distinction. I look 
forward eagerly to any new perform¬ 
ances recorded by the Weller, and to 
the possibility of their making an Aus¬ 
tralian tour under the direction of 
Musica Viva. 

★ ★ ★ 

TCHAIKOWSKY — Piano Concertos 
No. 2 in G Major, and No. 3 in 
E Flat Major. Gary Graffman and 
the Philadelphia Orchestra con¬ 
ducted by Eugene Ormandy. CBS 
Stereo 235139. 

Here is a performance delivered with 
all the panache of Tchaikowsky-playing 
at its best and most luscious. Both 
soloist and orchestra delight in the rich 
melodies that came from the pen of 
one of the world’s greatest melodists. 
And both can communicate this delight 
to listeners to whom the concerto has, 
over the years, become only too fami¬ 
liar. The interest they generate all 
through carries one without effort over 
the undistinguished development section 
of the first movement. 

Technically, the playing of Graffmann 
and every last man in the Philadelphia 
is beyond criticism. And this superb 
equipment is used without ever impart¬ 
ing any sense of strain or of virtuosity 
for virtuosity’s sake. The slow movement 
is as beautifully played as I’ve ever 
heard it and the Finale is quiet wonder¬ 
fully exhilarating in its rhythmic exhub- 
erance. I could find only one small 
passage in which the engineering wasn’t 
always absolutely faithful and in perfect 
balance. This is in the second move¬ 
ment, where the cello part, in duet with 
a solo violin, receives just a trifle too 
much prominence—a pretty good tally 
in a work such as this. 



b & o 

HIGH-FIDELITY AMPLIFIER 

A stereo amplifier with special dial 
to display the frequency response 
characteristic set on the tone controls. 
Using transistors and valves, this 
amplifier has pleasant tone combined 
with attractive Palisander cabinet of 
Danish design. 

Preamplifier: Interchangeable printed 
circuit boards. 4-stage transistor pre¬ 
amplifier with low-noise input tran¬ 
sistors, bass and treble controls, 
volume control. Transistors: One 
AC 107, three AC 126. 

Distortion: Less than 0.5% below 10 
watts less than 2 % at 15 watts per 
channel. 

Frequency Response: 20—20,000 c/s 
± 1 dB, falling off towards 100 Kc/s 
without resonance peaks. 

Input and Sensitivity at 1000 c/s and 
5 watts output per channel: 

1. Gramophone: B & O stereo pick¬ 
up; sensitivity 2 mV, frequency 
response curve according to DIN 

standard 45547. 

2. Tape Recorder: Sensitivity 100 
mV, linear frequency response 
curve. 

3. Microphone 50—200 ohms: Sensi¬ 

tivity 160 u V. linear frequency 
response curve. 

4. Radio: Sensitivity 50 mV, linear 
frequency response curve. 

Mains Voltage: 240 volts AC. 

Cross talk between Channels: —50 
dB. 

Noise Level: —60 dB. 

Tone Controls: ± 12 dB. Bass Con¬ 
trol at 50 c/s; Treble Control at 10 

Kc/s. 

Scratch Filter: — 3 dB at 5 Kc/s, 

— 12 dB at 7 Kc/s, —22 dB at 10 
Kc/s. 

Rumble Filter: —2 dB at 50 c/s, 

— 12 dB at 30 c/s, —22 dB at 20 
c/s. 

Output Power: 2 by 15 watts. Out¬ 
put Voltage: 4 ohms—7.75 volts, 16 
ohms—15.5 volts at full drive. No 
change in output voltage at load 
impedance higher than the one 
chosen. 

Power Amplifier: One ECC 83. four 
ECL 85s (push-pull output stages). 
Neg. Feedback: 16 dB. 

Output Impedances: 4 ohms and 16 
ohms. 

For other high quality amplifiers, 
radios, tape recorders, speakers or 
hi-fi components write for quote or 
call and listen in our modern show¬ 
room. 

B. and O., S.R.T., Labcraft, Jobo, All- 
Balance, Peerless, Clearway and other 
makes in stock. 

DANISH HI-FI Pty. Ltd. 

66 MAYSTON STREET, 
HAWTHORN 

Telephone 82 4839 
in the Hub, near Camberwell Station 
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Peter Clark of Magnetic Sound, 

387 George Street, Sydney, 
says 

more Tape 
Recorders than 
anyone else in N.S.W.’ 

How? Simple really. Around town, discount houses and chain 
stores are offering tape-recorders at discount prices—but that’s 
ALL they offer. Peter Clark MATCHES OR BEATS their 
price AND offers after-sales service, on-the-spot repair shop, 
accessories, specialist attention and advice — bonus benefits 
available NOWHERE ELSE but at Magnetic Sound. You 
can’t buy on terms from a discount house, but Peter will give 
you a terms deal on his LOWER PRICE plus a trade-in offer 
on your old machine unmatched in N.S.W. 



FREE 

TAPE 

EXCHANGE 

LIBRARY 

When you buy a tape-recorder from 
Magnetic Sound, you become an 
automatic free member of his Tape 
Exchange Library AND you receive 
FREE a pre-recorded mono or 
stereo-tape of your choice to start 
you going. Literally hundreds of pre¬ 
recorded mono and stereo tapes from 
classics to modern jazz in his lib¬ 
rary. After you’ve played your fill— 
you just exchange it for another for 
just a few shillings. 



AMU Ml 


We can’t advertise our 
incredibly low price on 
this fabulous machine, 
but phone or call in for 
a very pleasant sur¬ 
prise! 



387 George Street, Sydney (1 door from Kodak) 
A.M.P. Arcade, 20 Macquarie Street, Parramatta. 


29-3371 

635-0830 


The Third Piano Concerto is in a 
single movement and is based on themes 
in no way comparable in interest or 
beauty to those found in the Second. 
But they are all worked out to provide 
soloist and orchestra with plenty of 
material to dazzle the ear even if it 
never quite succeeds in convincing the 
mind of its worth. However, it makes 
an admirable fill and will appeal to 
many merely on the grounds of its 
unfamiliarity. 

★ ★ ★ 

BACH. Volume 3, The Well-Tempered 
Clavier, Book 1, Preludes and 
Fugues Nos. 17-24. Glenn Gould 
(piano). CBS Stereo SBR 235146. 

This young Canadian’s eccentricities 
are now well-known to many record 
buyers. They take the form of unpre¬ 
dictable whims in the matter of inter¬ 
pretation and the intrusion of noisy 
vocal contributions, including tuneless 
singing, during his often brilliant play¬ 
ing. Mercifully, these latter irritating 
incursions are less frequent on this disc 
than on some of his earlier ones, though 
in the B Flat Minor his emotional vocal 
accompaniment becomes more distract¬ 
ing every time I hear it. 

His approach to Bach is, to say the 
least, more than a little odd. Though 
he keeps his notes very carefully detach¬ 
ed from each other, even in legato 
passages, in the harpsichord style, he 
makes no effort to imitate the timbre 
of that instrument as so many other 
Bach pianists do nowadays. His handling 
of ornaments is what I can only describe 
as capricious. Sometimes he omits trills, 
at others he shortens them for no very 
good reason that I can determine. Some¬ 
times he uses double-dotting, sometimes 
he doesn’t. He hardly ever uses the sus¬ 
taining pedal at all, however cantabile 
the melody he shapes with such care. 

Yet despite all the distracting idio¬ 
syncrasies these are brilliant perform¬ 
ances for the simple reason that he is 
a very fine pianist indeed, with a deeply 
perceptive musical intelligence. For that 
reason 1 should not like anything I 
have written to dissuade anyone from 
acquiring this most interesting and, for 
the most part, enjoyable disc. His inter¬ 
pretations may well be very different 
from any to which you are accustomed, 
but he makes out a valid case for most 
of his departures from tradition and his 
whole performance is exhilaratingly 
young and intense. 

★ ★ ★ 

MENDELSSOHN — Violin Concerto in 
E Minor, Op. 64. 

BRUCH — Violin Concerto in 
G Minor, Op. 26. 

Ion Voicou with the London Sym¬ 
phony Orchestra conducted by 
Rafael Fruhbeck de Burgos. Decca 
Stereo SXLA6184. 

Here is a 40-year-old Rumanian 
violinist unknown to me till this record 
turned up, with an impressive technique, 
but a rather limited tonal range, some¬ 
thing that is a pretty serious drawback 
in a juicy work like the Bruch, and 
also a handicap in the Mendelssohn. 
Although he offers many passages of 
virtuoso brilliance, the net result of his 
effort is disappointing when compared 
to the many alternative couplings, some 
of them of great distinction, with which 
they must compete. S 
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DOCUMENTARY RECORDS 


Reviewed by Ellis Blain 


BRENDAN BEHAN SINGS IRISH 
SONGS AND BALLADS. Spoken 
Arts 760. 

Behan is a bit dated now and it is 
too soon for history’s estimate of him. 
But as a character, a personality, he has 
his place even in the in-between. The 
apparent bawdiness of much of his work 
doubtless was responsible for a certain 
over notoriousness at the height of his 
popularity but, to make any realistic 
estimate of him, we must look a little 
deeper . . . 

He was a ruffian, of course, but he 
was a poet too. His father first saw him 
from his cell window and Brendan is 
an alumnus of Borstal. Perhaps even 
more spectacular was his achievement 
in getting himself arrested at his own 
play in the West End. 

But he was a sensitive man; so much 
so that, rather than compromise with his 
principles by standing up for the 
National Anthem or hurt the feelings of 
an English friend, he managed to dis¬ 
appear at the crucial moment. He had 
a great respect for skill in any form 
and often refused to recognise right or 
wrong when a principle was at stake. 

He displayed extraordinary courage 
yet regarded himself as a coward — but 
there was no weeping over himself, no 
trace of self-pity to be found in the man 
or his writing . . . 

Among the trifles here recorded are 
popular songs and Brendan’s own Irish 
translations of Napoleonic hymns. All 
are seasoned with his own inimitable 
spontaneous comments, uniquely un¬ 
orthodox and often uproariously funny. 
Strong meat perhaps, and plenty of 
drink with it but, at the same time, an 
invaluable reminder of a beloved 
eccentric. 


THE SERIOUSNESS OF HUMOUR. 
Malcom Muggeridge. Parlophone 
PMC 1211. 

“I am by nature a very serious person 
but quite early on in life I made a 
curious discovery. Whenever I was 
serious, people thought I was being 
funny and whenever I tried to be funny, 
everyone assumed I was in deadly 
earnest . . .” 

These self-revelations by Muggeridge 
do more than any dissertation I could 
conceive to explain the extraordinary 
attraction this anachronistic Englishman 
continues to hold for English speaking 
peoples outside the British Isles. 

Not so long ago, you may remember 
he shocked these same English speak¬ 
ing peoples by attacking royalty in the 
American press. He will never be for¬ 
given in his native land but, already he 
has returned to favour almost every¬ 
where else. This re-instatement is not 
due to any change of attitude on his 
part but to a growing realisation that 
much of what he said was a good deal 
more serious and appropriate than was 
recognised at the time. 

But to return to this record. It is 
interesting that it is an imported English 
Parlophone pressing of a recording 
made originally before an Australian 


audience at the Assembly Hall in Syd¬ 
ney. Muggeridge is enjoying himself 
hugely, showing off at everybody’s ex¬ 
pense, including his own which, one as¬ 
sumes is the only course remaining to a 
lecturer who claims “I have always suf¬ 
fered from the disability of having no¬ 
thing to say; no proposals for promo¬ 
ting human felicity; no panacea for 
human ills; no ‘message’ of any kind 
to proclaim.” 

Quotes from the BBC 

“I believe that laughter is an im¬ 
portant thing and that serious people 
tend to be superficial. They are 
superficial and a little ridiculous be¬ 
cause they get fixed ideas and mental ? 
habits, whereas, from time to time, ; 
one should burst out laughing, and so 4 
burst the crust, the screen which gets i 
between oneself and the virgin vision 
of things and the world.” (Play- 2 
wright Eugene Ionesco.) 

“Poetry can help us to celebrate 
the happiest passions. It can help ? 
us to express, and to face, the black- l 
est moment of life. After ecstasy, l 
after pain, the poet always comes up 
singing. And if his song is true to y 
our own experience, it becomes our l 
song as well. (Adrian Mitchell, J 
British poet and critic.) 


THE ART OF RUTH DRAPER. 

Spoken Arts 779, 

Ruth Draper was known the world 
over as the greatest monologuist of all 
time. For fifty years she toured and was 
recognised as a fellow artist by the great 
actresses of her time, Duse, Bernhardt 
and Ellen Terry, and paeans of critical 
praise were heaped upon her. She died 
in her sleep on December 30, 1956, and 
there is no doubt that the world lost a 
great and a unique artist. 

Ruth Draper’s supreme status in her 
field may have been due to her recog¬ 
nition of her own work as true drama. 
It succeeded in its own right, as such, 
rather than on account of its novelty 
value. She demands only your interest 
in her characters per se, not your as¬ 
tonishment at her creation of them. As 
Brooks Atkinson, Drama Critic of the 
‘‘New York Times,” put it, ‘‘She knows 
that human beings are silly, selfish, 
ignorant, incompetent and unhappy. But 
she does not condemn them for their 
frailties.” 

If you perceive traces of nobility 
lurking inside the most unlikely of them, 
you need not wonder where it comes 
from. It comes from her. She puts it 
there. She has a compassionate know¬ 
ledge of human character out of which 
she recreates the things she admires.” 

This invaluable recording was made 
in 1954 while Ruth Draper was appear¬ 
ing at the Vanderbilt Theatre in New 
York for her ‘‘farewell engagement.” It 
contains some of her best known 
dramas, “The Italian Lesson,” “Three 
Generations In A Court Of Domestic 
Relations” and “The Scottish Immi¬ 
grant.” The recording wears well as does 
the art of the woman it recreates. E 


World 

famous 



Recorders, 
Decks, 
Tape Links 



Model STB 2. Half track stereo or 
mono, record/playback plus quarter track 
playback, 4 heads, illuminated edgewise 
meters. 4 separate amps, twin 
recording amps with 4 inputs, each 
with individual attenuators, providing 
utmost flexibility with any combination 
of programme source. 4 channel mixing 
or mono. Twin playback amps with 
variable output via cathode follower. 
Adjustable bias compensation. Optional 
extras, stereo power amplifier with 
monitor speakers. Stereo recorder 
from $645, Mono from $352. 


DECK. 

4 speed tape deck with 3 Papst motors 
(Capstan is hysterisis synchronous) as used 
on all Brenell recorders. Deck for 10{” 

NAB reels also available. Recording heads fitted 
to your requirements. From $118. 




Brenell Hi Fl Tape Link features twin recording 
and twin playback . amps. Variable bias and 
original/tape monitor switch. Designed to be 
used with the Brenell 3 head two track or 4 
‘rack stereo deck. It offers immediate playback 
monitoring whilst recording. Used in conjunction 
with any make of high quality amplifier. It is 
capable of superb results. $210. 

The Brenell Hi Fi Link is designed to be used 
with decks having- 3 heads. 


Sole Distributors: 


RCA OF AUSTRALIA PTY. LTD. 

SYDNEY: 221Elizabeth Street. 618541 

MELBOURNE: 2 Stephenson Street, Richmond. 42 4586 

BRISBANE: 173 Ann Street. 2 7884 

PERTH: 280 Stirling Street. 28 5057 

ADELAIDE: Newton McLaren Ltd., Leigh St. 51 0111 ^ 


An Associate Company of 
Radio Corporation of America 

Mail this Coupon 
to your nearest RCA 
dealer for further 
details. 


Please send me detailed literature on: 

j—| STB 2 Brenell Recorder. 


Type of Business. 

Name of Company .Q Brenell Tape Deck. 

Address .. Q] Brenell Hi-Fi Tape Link. 


RC.190.52M 
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IN HI-FI STEREO EQUIPMENT BY CLASSIC 


Based on the R & H Playmaster 106 and 101 Amplifiers 
with these added features:— 



<8 Loudness control giving bass boost at low volume. 

® Sensitivity switch — normal or wide band. 

9 Provision for tape recorder with separate record-play 
switch. 

9 Provision for transistor pre-amp when used with 
magnetic pick-up (pre-amplifier $12.00 extra). 

• Calibrated dial available for all states showing main 
stations in larger type. 

9 Fully guaranteed. 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high gain tuner with a frequency coverage of 530 to 1,600 K.C. ®> EM84 tuning indicator giving accurate 
tuning with ease. 9 Two channel tone control stage with separate bass and treble controls. ® Input facilities with 
switching for pick-up and stereo or mono tape recorder for record or play back. 9 Chassis is plated and mounted in 
attractive and durable metal case finished in grey with control panel in black and silver with matching knobs. • 
Valves used:— 4 6GW8, 12AX7 or 12AU7, 6AN7, 6N8, EM84 and 2 210 diodes. 


106 UNIT WITH TUNER 101 UNIT WITH TUNER 

9 Output 8 watts per channel (16 watts). 9 Output 11 watts per channel (22 watts). 

• Incorporating Ferguson type O.P. 412 grain oriented ® Incorporating Ferguson type O.P. 387 grain oriented 
output transformers giving a frequency response of 20 output transformers giving a frequency response of 20 
to 30,000 cycles. to 30,000 cycles. 

$109.50 (£54/15/-) $115.50 (£57/15/-) 

FREIGHT EXTRA 


106 AMPLIFIER WITH GARRARD CHANGER 

and Hi-Fi Speakers 

Type 3000 changer fitted with 9th Sonatone ceramic cart¬ 
ridge and diamond stylus and two Magnavox 8WR or Rola 
8CM. 8in Hi-Fi speakers. 

$152.00 (£76) 


101 AMPLIFIER WITH GARRARD CHANGER 

and Hi-Fi Speakers 

Type AT6 changer fitted with Sonatone 9TA ceramic cart¬ 
ridge and diamond stylus and two Rola 12PX 12in speakers 
or two Philips 9710 dual cone Hi-Fi 8in speakers 

$182.00 (£91) 


NEW PI A YMASTER 4 AMPLIFIER with TUNER 


AMPLIFIER and TUNER 
(£ 4615 - 0 ) $ 93.50 Plus Freight 



SPECIFICATIONS 

• Output 8 watts per channel (16 watts). 

e Ferguson O.P.412 Oriented Grain Output Transformers 
with a frequency response of 20 to 30,000 cycles. 

9 Inbuilt Tuner with EM84 Tuning Indicator, Calibrated 
Dial Scales. 

Available for all States. 

9 Valves 4-6GW8, 12Au7, 6N8. 6AN7, EM84 and 2- 
210 Rectifiers. 

9 Switching and Input Facilities for Pick-up and Tape 
Recorder (Stereo or Mono). 

# Supplied in self-contained case finished in grey baked 
enamel with Control Panel in black and silver with 
matching knobs. 

9 Fully Guaranteed. 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N. S. W. PHONE 71-2145 
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A COMPLETE HI-FI SYSTEM (less cabinets) 


FOR $74.00 (£37) freight and packing extra 

"CENTRAL" IMPORTED STEREO AMPLIFIER WITH SPECIFICATIONS AS FOLLOWS 



AMPLIFIER ONLY $39.00 (£19/10/) 

POWER OUTPUT: 14 watts (7 watts per channel). 
FREQUENCY RESPONSE: 40 to 15,000 cycles ± 1 db. 
HARMONIC DISTORTION: Less than 1 per cent. 
OUTPUT IMPEDANCE: 4, 8 or 16 ohms (each channel). 
SELECTOR SWITCH: Phono, tuner, auxiliary. 

TONE CONTROL: Better than ± 14 db at 10,000 cycles. 
VALVE COMPLIMENT: 1-12AX7, 2-6BQ5, 1-6CA4, 
MODE SWITCH: Stereo-mono. 


PLUS — Garrard SPRW Stereo Player with Ronette 105 crystal cartridge 


and two Rota 8CMX or Magnavox 8WR Wide Range Speakers 


NEW "NYTONE" SOLID STATE HI-FI STEREO AMPLIFIER 


SPECIFICATIONS 

OUTPUT POWER: 6 watts, 3W + 3W. 
FREQUENCY RESPONSE: 50 to 15,000 
cycles. 

OUTPUT IMPEDANCE: 4 to 16 ohms. 
TRANSISTORS: 10 transistors plus 2 diodes. 
SELECTOR: Tuner or phono. 

MODEL STR700 $40 



NEW ALL-TRANSISTOR A.M. TUNER WITH PRE-AMPLIFIER 



$31-75 (£15/17/6) 

Post and packing: N.S.W. 15/, 


Suitable for use with all valve or transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 


SPECIFICATIONS 

Frequency coverage 530 to 1600 K.C. Bandwidth 8500 K.C. Inbuilt aerial, pro¬ 
vision for external aerial. 240 volt A.C. operation. Dimensions KHin x 6in x 3iin. 
Output variable from 150mv to 1.3 volt. 



CABINET 
DIMENSIONS 
18” x 12“ x 7" 


PLAYMASTER 
BOOKSHELF LOUD 
SPEAKER SYSTEM 

Complete unit, built, wired and polished 
in walnut, teak or maple. 

$30 (£15.0.0) 

Post and packing: 

N.S.W. $1.50, Interstate $2.50 

Complete kit of parts less Cabinet but 
including Speakers. Inductance. Condenser, 
Resistor, Innabond and Speaker Silk. 

$17.50 each 

Available 7 x /z or 15 ohm Impedance. 

Above units also available with 8WR 
Speaker in place of the 6WR at 30/ extra. 
Dimensions 21 in x 13-Viin x 8Viin. 


THE NEW MULLARD 
BOOKSHELF MINS 
SPEAKER UNITS 

As featured in “Mullard Outlook,'* 

April, 1966, issue. 

These units designed by Mullard and Magnavox 
engineers compare favourably with imported 
B/S Speakers costing more than twice the 
amount and are ideal where space is limited. 
Incorporates the Magnavox 6WR 6in Speaker 
and the new 3TC Mk 11 tweeter frequency 
response, 50 to 18,000 cycles. Power rating 
max. 8 watts. Polished in rosewood, teak, 
maple or walnut. 

Available in 7 x /i or 15 ohm impedance. 

$27 (£13/10/-) each 

Post and packing: N.S.W. $1.50, Interstate $2.50. 



CABINET 
DIMENSIONS 
I4in x 8in x 8in 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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BRAND RECORDING TAPE 


GIVES YOU MORE FOR YOUR MONEY 



1471/105/05 


“American” Magnetic Recording Tape is manufactured by Green- 
tree Electronics Corporation of Beverly Hills, California, U.S.A. 
It is of highest quality, suitable for professional use, and has 
built-in lubrication “Perma Gloss + 3”. This lubrication is 
uniformly dispersed throughout the depth of the oxide coating. 
It will not stick, squeal or accumulate on the recording head. 
“Formula + 3 American” Recording Tape will give you as much 
as 3db more output that other tapes at the very low and very 
high ends of the audio spectrum. 

“AMERICAN” TAPE IS LOWER PRICED THAN ANY OTHER COMPARABLE BRAND 
CODING: The first letter indicates length of play: 

No letter—Standard Play IV 2 mil. base thickness 
1_—Long Play 1 mil. base thickness 

D —Double Play V 2 mil. base thickness 

DD—Double Duty % mil. base thickness 

The number indicates footage to nearest 100 ft. 

e.g. 1 = 150 ft. 2 = 225 ft. 12 = 1200 ft. 
The last letter indicates the base. 

A = Acetate. M = Mylar. MT = Mylar tensilized. 
CHARACTERISTICS OF SPECIAL TYPES 
HIGH OUTPUT LOW PRINT 


Professional high output tape on 
1V 2 mil. base. Freedom from dis¬ 
tortion with maximum output for 
the ultimate in sound reproduction. 
Specifically developed for the pro¬ 
fessional studio and experienced 
audiophile. 


Print-through reduced 8db below 
conventional tapes. Processed under 
the most critical testing techniques 
for finest recording characteristics. 
A superior “master” tape for the 
most critical professional recorder. 


COMPARE THESE PRICES WITH OTHER BRANDS 



STANt 

DARD L 

ENGTHS 


Extra Length 

— up to 25% more — on the same size reel. The 
most economical way to buy tapes. 

CODE 

BASE 

LENGTH 

REEL DIAM. 

RETAIL PRICE 

“DOOCCCCinMAI 

” LENGl 

in 

i 

i_ 

IA 

A 

ISO' 

3" 

$0 85 





L2A 

A 

225' 

3" 

SI .05 

CODE 

BASE 

LENGTH 

REEL DIAM. 

RETAIL PRICE 

L2M 

M 

225' 

3" 

$1.18 

D5MT 

MT 

500' 

3" 

$2.15 

2A 

A 

250' 

3// 

$1 02 

D3MT 

MT 

300' 

3" 

$1.65 

L3A 

A 

350' 

3// 

$1.35 

3A 

A 

300' 

4" 

$1 50 

L3M 

M 

350' 

3'// 

$1.55 

L4A 

A 

450' 

4' 

$1.92 

D6MT 

MT 

600' 

3// 

$2.45 

D6MT 

MT 

600' 

4" 

$3.30 

DI8MT5 

MT 

1800' 

5" 

$7.00 

6A 

A 

600' 

5" 

$2.30 

I5A 

A 

1500' 

7" 

$4.40 

6M 

M 

600' 

5'' 

$2.80 

L20A 

A 

2000' 

7" 

$5 75 

L9A 

A 

900' 

5" 

$3.00 

L20M 

M 

2000' 

7" 

$7.00 

L9M 

M 

900' 

5" 

$3.62 

DD24MT 

MT 

2400' 

7" 

$12.60 

DI2MT 

MT 

1200' 

5" 

$5.75 

D30MT 

MT 

3000' 

7" 

$11.75 

9A 

A 

900' 

sy/ 

$3.05 

D36MT 

MT 

3600' 

7" 

$13.75 

LI2A 

A 

1200' 

S’// 

$4.48 

LI2M 

M 

1200' 

S’// 

$5 10 



SPECIAL TYPES 


DI8MT 

MT 

1800' 

S’// 

$7.90 

H06A 

A 

600' 

5" 

$3.40 

I2A 

A 

1200' 

7" 

$3.75 

H06M 

M 

600' 

5" 

$3.95 

I2M 

M 

1200' 

7" 

$4.48 

HOI2A 

A 

1200' 

7" 

$5.05 

LI8M 

M 

1800' 

7" 

$6. 15 

HOI2M 

M 

1200' 

7* 

$6.00 

LI8A 

A 

1800' 

7" 

$5. 10 

LPI2A 

A 

1200' 

7" 

$6.25 

D24MT 

MT 

2400' 

7" 

$9 70 

LPI2M 

M 

1200' 

7" 

$10.75 

1SS 



HR IS ffiS| p. 1 m 







DISTRIBUTED BY H. LEVINSON PTY. LTD. 
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Devotional 

HIS LOVE IS IN MY HEART. Helene 
Landrum, Soprano. With the Paul 
Mickelson Orchestra and Choir. 
Stereo, Supreme SS-2012. Also avail¬ 
able in mono SM-10I2. (Supreme 
Productions Ltd., Box 15, Foots- 
cray. Vic.) 

Interest: Outstanding soprano. 
Performance: Yes, outstanding. 
Quality: Good. 

Stereo: Modest. 

When I first heard Helene Landrum, 
some months ago, I was tremendously 
impressed by her voice, her musician- 
ship and her sincerity as a Gospel singer. 
This latest record fully confirms that 
early judgment. 

Beginning from High School days, 
when she sang for choral and other pro¬ 
ductions, Helene Landrum has gradually 
widened her experience to take in sacred 
opera and oratorio, solo work in 
churches, appearances on radio and tele¬ 
vision, and with the Burbank and Hunt¬ 
ington Park symphony orchestras. 

Backed here by the Paul Mickelson 
Orchestra and Choir, she presents a 
program ranging from the classical and 
traditional to a popular — though digni¬ 
fied — “If You Know The Lord.” 

The Titles: His Love Is In My Heart 
—Star Of Hope — He’s Only A Prayer 
Away — There Is A Way Of Prayer — 
Hosanna — Largo from Xerxes — Come 
Thou Fount — If You Know The Lord 
— I Heard The Voice Of Jesus Say — 
Hallelujah. 

With a voice that is strong and pure 
and ranging far up the scale, the per¬ 
formance reflects the singer’s background 
of opera and oratorio, but without any 
suggestion of the forbidding or artificial. 

A record you should hear. (W.N.W.) 


arrangement or embellishment of the 
hymns, laying the emphasis purely on 
melody and expression, with the sup¬ 
porting parts deliberately restrained. 

Werner Baer, from the staff of the 
Australian Broadcasting Commission, 
and another well-known musician, war¬ 
rants special men¬ 
tion for his support 
on the Conn elec¬ 
tronic organ. Were 
it not for the 
acknowledgment on 
the cover I would 
have been hard put 
to it to distinguish 
the sound from that 
of a pipe organ. 

The hymn titles 
are: Jesus Bids Us 
Shine — What A 
Friend We Have 
In Jesus—All Things 
Bright And Beauti¬ 
ful—Jesus Loves Me, This I Know— 
Away In A Manger—O, What Can Little 
Hands Do — Jesus, Friend Of Little 
Children — Come, Children, Join To 
Sing—I Love To Hear The Story— 
Children Of Jerusalem—Once In Royal 
David’s City—Tell Me The Old, Old 
Story. 

An excellent album—simple in con¬ 
cept but so well done. (W.N.W.) 

★ ★ ★ 

ALL IN THE APRIL EVENING. Ed¬ 
die Calvert, Trumpet, with Ivor 
Raymonde and his Orchestra. 
Mono, Columbia 330SX-1776. Also 
available in stereo. 

Interest: Gospel trumpeter. 
Performance: Enjoyable. 

Quality: Excellent. 

Having not previously heard Eddie 



Ivan Rixon 


Calvert, I had no idea what to expect 
of this album. While I have every 
regard for the trumpet as a lead instru¬ 
ment, I was not so sure about the effect 
of twelve successive Gospel songs, all 
featuring solo trumpet. 

1 needn’t have worried. The orchestra 
and chorus under Ivor Raymond pro¬ 
vide substantial and varied support 
which ensures the essential change of 
sound. And Eddie Calvert is very com¬ 
petent with a sure, true trumpet tone, 
which is smoothly modulated into the 
arrangements. Wisely, he is remote 
enough from the microphone to relieve 
any suggestion of hardness and to take 
advantage of the natural liveness of the 
recording situation. 

The tracks cover a wide vista of 
devotional music but provide enjoyable 
listening: All In The April Evening— 
I’m Praying To St. Christopher—He 
Bought My Soul At Calvary — 23rd 
Psalm—All People That On Earth Do 
Dwell—Praise My Soul—Eternal Father 
—Onward Christian Soldiers—Bless This 
House—Battle Hymn Of The Republic 
—Village Of St. Bernadette—Once In 
Royal David’s City—Away In A Man¬ 
ger—Hark The Herald Angels Sing— 
O Come All Ye Faithful—It Is No Sec¬ 
ret—All Things Bright And Beautiful— 
May The Good Lord Bless And Keep 
You. 

An unusual record and one that I 
think you’ll like. (W.N.W.) 

★ ★ ★ 

GEORGE BEVERLY SHEA Sings 
SOUTHLAND FAVOURITES. 
With the Anita Kerr Singers. Stereo, 
RCA Dynagroove LSP-3440. Also 
available in mono LPM-3440. 
Interest: Shea from Nashville. 
Performance: Among his best. 
Quality: Excellent. 

Stereo: Pleasantly spread. 

Darol Rice, who produced this album, 
reveals that it is Bev Shea's twenty- 
second for RCA—surely something of a 
record for a Gospel singer. 

It also, happens to be his first from the 
Nashville Studios, the home of RCA’s 
“folk” sound. Not surprisingly, Bev Shea 
is presented in association with the Anita 
Kerr singers, and with gently, rhythmic 
arrangements by Anita Kerr. The result 
is an overall relaxed atmosphere with 
the soloist sounding a good deal less 
strained than in some of his other 
albums. 


★ ★ ★ 

HYMNS OF CHILDHOOD. The Ivan 

Rixon Chorale. Organist Werner 

Baer. Stereo, World Record Club. 

ST4073. Also available in mono. 

Interest: Favourite children’s hymns. 

Performance: Virtually flawless. 

Quality: Excellent. 

Stereo: Natural spread. 

This is the third album of hymns I 
have reviewed recently for the World 
Record Club, recorded in Sydney by 
the Ivan Rixon Chorale. I wouldn’t be 
surprised if it also turns out to be the 
most popular. 

As the title suggests, it is an album 
of children’s hymns, to which children 
with any background of Sunday School 
at all will most certainly respond. But 
the hymns are so timeless and sung so 
well that they must have a potential 
appeal to any age group. 

Under the baton of Ivan Rixon, a 
very experienced musician and conduc¬ 
tor, the chorale attempts no special 



REPLACEMENT C 


GP67-IG. A high-quality monaural turnover 
cartridge with an extended frequency response 
and excellent tracking capabilities. A standard 
replacement crystal cartridge for most players 
and changers. Replaces HGP37 and GP65 
•series. Standard i” mounting bracket. Price: 
$5.85. 


HGP39. Crystal cartridge. Available for 
standard or L.P. recordings for use with 
HGP20 and HGP40 Pick-up Arms. 

Price: Single Sapphire Stylus, $7.25; 

Single Diamond Stylus, $11.35. 
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AS OF NOW, PRACTICALLY EVERYTHING YOU HAVE HEARD ABOUT 
SOLID-STATE AMPLIFIERS IS OUT OF DATE 


THE NEW ADC 60 ALL SOLID-STATE 

60 WATT STEREO AMPLIFIER 



From the people, who scored that astonishing breakthrough in 
pickup cartridges . . . The ADC 10/E dropped critical “moving 
mass” to one-third that of other leading make cartridges, to be¬ 
come the first of which it can be said: No one will ever make 
a cartridge that performs perceptibly better. 


An amplifier like this is the heart of your music system. It has to perform \cTy, very well, to be com¬ 
patible with and do justice to the ADC 10/E cartridge. This one does. 

This ADC Sixty Amplifier is so different, it starts a new generation. ADC never made tube units. This 
is no adaptation of a tube cicuit, or tube parts, or tu be assembly line. It’s pure solid-state from the 
concept on. 

As ADC did in cartridge's, they created this advanced amplifier with an approach they call Integrated 
Production Design. The usual method in the industry is to design the unit, then figure out how to 
produce it. Instead, ADC work out design and production together. Good ideas flow both ways. So, 
when they go into production, no compromises are necessary — and ADC have a simpler, sturdier, 
better functioning piece of equipment. And a lot of the old “rules” are apt to go out the window. 

For example, you may have heard that each transistor needs a big, complicated “heat sink.” Nonsense! 
ADC use an aluminium extrusion that dissipates the heat through the chassis . . . it’s more efficient. 
You’ve been warned, that turning on the unit with a speaker lead loose could blow the transistors? Stop 
worrying; this one can’t. No special protectors, just better design. You’ve been told all transistors have 
to be silicon? That’s from the past. We use two types, each where it functions best, each totally damage- 
proof. 

ADC’s Integrated Production Design also makes this a “permanent” unit you can probably hand down 
to your son, and maybe grandchild. The electronics is wholly free of wires and tube-styled assembly. 
The rugged etched circuit boards and solid, bonded modules could go on a moontrip. AND NOTE 
THE SIZE (A TIP-OFF TO NEWNESS)—yet inside it is strikingly uncrowded and uncluttered. 
PEEK IN AND ADMIRE. 

Should you buy a semi-obsolete model! Silly question! See the new ADC Sixty Amplifier at your dealer 
and LISTEN. The audible results more than prove the superiority of this truly amazing design . 
Specifications: Power output (IHFM), 60 watts at 8 ohms. (Provides full output with any conventional 
speakers regardless of impedance). # Power per channel, 22 watts RMS. ® Full, independent control 



on front panel for 2 pairs of speakers. ® Separate fuses for each 
channel prevent shorting. • Headphone jack. ® Full tape and 
monitoring provision. • Total harmonic distortion at rated power, 
0.5%; intermodulation distortion, 0.8%. ® Power band-width 
at rated distortion 20 - 20,000 cps. ® Frequency response, plus 
or minus 2 db., 10 - 100,000 cps. ® True bookshelf size: 144” 
wide x 34” high x 84” deep (including knobs, dress panel and 
fuses). • Weight: 12 pounds. 
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The title “Southland Favourites” is 
something of a misnomer for the hymns 
are widely known and loved: Peace In 
The Valley — Precious Memories — 
Why Should He Love Me So — The 
Eastern Gate — Faith Unlocks The 
Door — Ship Ahoy — The Last Mile 
Of The Way — The Pearly White City 
— Sunshine In My Soul — The Rose 
Of Sharon — Room At The Cross For 
You. 

Well recorded, this is an album that 
will appeal to all who hav e a special 
liking for this famous and dedicated 
Gospel singer. (W.N.W.) 

★ ★ ★ 

MUSIC WITH A MESSAGE. The Tal¬ 
leys — Joe, Marian, Paul and 
Carolyn. With Kurt Kaiser, organ. 
Stereo, Word (Gospel Film Ministry) 
WST-8354-LP. 

Interest: Gospel instrumental. 
Performance: Virtuoso. 

Quality: Good. 

Stereo: Plenty of spread. 

When members of the Talley family, 
some weeks ago, appeared as guests on 
Bob Crosby’s TV program in Sydney 
and Melbourne, they virtually stopped 
the show with their instrumental presen¬ 
tation, In the accompanying interview, 


Joe Talley explained why he had turned 
aside from attractive professional offers 
to head a family-evangelistic team, which 
is currently touring South-East Asia. 

This latest disc “Music With A Mes¬ 
sage,” is a sequel to the earlier — and 
successful—album “Handfuls Of Music,” 
That disc was a kind of debut for 
the son, Paul Talley, as an accordionist; 
he has since emerged as a highly accom¬ 
plished player. This new disc introduces 
Carolyn, the youngest member of the 
family, as a flautist, who will probably 
follow the family pattern. 

The numbers on the disc, most of 
them well known in evangelistic circles, 
include: Where He Leads Me — Stand 
Up For Jesus — Life’s Railway To 
Heaven — The Way Of The Cross — 
Saviour Like A Shepherd —Does Jesus 
Care — No One Ever Cared For Me 
Like Jesus — Whosoever Meaneth Me 
—No One Understands Like Jesus — 
Song Of A Soul Set Free — Christ 
Arose — My Saviour’s Love — The 
Saviour Is Waiting — Ready — Lower 
Lights. 

Well recorded, and with full use made 
of the stereo facility, this is a disc which 
should bring a lot of pleasure to anyone 
interested in Gospel instrumental from 
dedicated performers. (W.N.W.) 


Instrumental, Vocal & Humour 


WHITE HORSE INN. Music by Ralph 
Benatzsky and Robert Stolz; lyrics 
by Robert Gilbert. The New World 
Show Orchestra and Singers con¬ 
ducted by Johnny Douglas. Stereo, 
World Record Club LM 7002. 
Interest: Ever-popular musical. 
Performance: Good. 

Quality: Good. 

Stereo: Normal. 

Adapted from the play “Im Weissen 
Rossi” by Blumenthal and Kadelburg, 
the musical “White Horse Inn” draws 
its title from a romantic inn of that 
name which has long stood on the shores 
of the Wolfgangsee, near Salzburg. Mid 
scenes of splendour, gaiety and dancing, 
it is primarily the story of Leopold and 
his love for the haughty proprietress 
Josepha. 

White Horse Inn enjoyed a highly 
successful season in Berlin before the 
decision was reached to restage it for 
presentation at London’s Coliseum 
theatre. It opened there in April 1931, 
with a cast of 200, including Tyrolean 
dancers, a huge revolving stage, elaborate 
stage effects and another 200 people to 
handle the back-stage “mechanics.” 

It was hailed as a new era in theatre 
setting, a pattern for the many stage 
spectaculars which have followed it — 
not only in London but all over the 
world. 

On this disc, Johnny Douglas and the 
New World Orchestra and Chorus pre¬ 
sent songs from the show, some of which 
stand as hits in their own right: Overture 
— Opening Chorus — It Would Be Won¬ 
derful — White Horse Inn — Happy 
Cows — Your Eyes — Goodbye — 
You, Too — In Salzkammergut — 
Sigismund — My Philosophy — My 
Song Of Love. 

Presentation, quality and stereo are 
all good, making it an enjoyable album, 
particularly if you hav e nostalgic memo¬ 
ries — as I have — of the original 
Sydney season at “The Royal.” (W.N.W.) 


ROSE-MARIE, Julie Andrews (Rose- 
Marie La Flamme), Giorgio Tozzi 
(Jim Kenyon) with the Michael 
Sammes Singers and the New Sym¬ 
phony Orchestra of London under 
the direction of Lehman Engel. 
RCA, stereo LSO-1001; also avail¬ 
able in mono LOC-I001. 

Interest: Highlights of stage musical. 
Performance: Mostly good. 

Quality: Varies, but generally 

good. 

Stereo: Normal spread. 

The versatile Miss Julie Andrews has 
proved her worth time and again, but 
I fear she is badly cast in this version 
of the famous musical of the 1920s. 
She sings as pleasantly as ever in her 
lightweight voice, but with her precise, 
English accent and demure style of 
delivery it is hard to imagine her as the 
Rose-Marie with “a little devil in her 
eye.” On the other hand, Giorgio Tozzi 
seems ideally suited to the role of Jim 
Kenyon, expressing manliness effortlessly 
with his strong baritone voice. In the 
“Indian Love Call” duet his magnificent 
voice seems to lift Miss Andrews to 
new heights of vocal achievement. 

The best melodies from “Rose-Marie” 
could easily be accommodated on one 
side of an L.P., but since RCA have 
elected to devote the whole record to 
this selection, they have perforce had to 
include some of the more pedestrian 
material. 

There appears to be some mystery 
about this recording, since the sound 
quality is excellent in the songs sung 
by Miss Andrews and Tozzi, but not as 
good in some of the other numbers. 
This leads one to the suspicion that some 
of the material was extracted from an 
older recording and combined with new 
material made by the two principals. Or 
is there another explanation? 

The track titles are: Overture—Rose- 






Sydney's finest 
listening centre 

MASTERSOUND 
Sound Cellar 


I 

g 

' 

i 

g 


STEREOPHONIC 
TAPE RECORDER » 
PLAYER 


Hie new transistorised AMPEX 
1163 wfl! deliver more perform¬ 
ance and more features than any 
other tape recorder on the 
market. It is a medium priced 
recorder and an investment in 
years of fine music and enjoyment. 


FEATURES 

Automatic loadinq, automatic reversinq. 3- 
speed operation, plays in both directions, 
Split-level record meters, Interlocked 
tape controls, Ease of operation, etc. 


THE NEW 

DUAL 1019 

All the features of the famous 1009 
Plus — 

^ Direct Dial anti-skating com¬ 
pensation. 

^ Feather Touch Cue control. 

Adjustable cartridge holder. 

A" Concave turntable mat. 

A' Rotating single play spindle. 

It has everything for only 
$134.00. 
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AGFA-GEVAERT 




To AGFA-GEVAERT Pty. Ltd., 

P.O. Box 48, Nunawading, Victoria. 

NAME___ 

PLEASE PRINT 

ADDRESS___ 


The most sensitive tape for the finest in sound, AGFA PE RECORDING TAPES. 




record on 


pe tapes 


Agfa Recording Tapes have what any true tape enthusiast 
wants—greater clarity, sensitivity, uniformity, durability and 
greater range. Agfa PE (Polyester) Tapes are pre-stressed and stretch 
resistant to eliminate sound fluctuations, and abrasion and wear resistant 
to give you the longest, strongest tape life ever. Agfa Recording Tapes include 
Long Play, Double Play and Triple Play in a wide range of lengths and spool diameters. 
All three types of Agfa tapes are now available in various spool sizes in the new Novodur 
Cassettes. These plastic, almost-unbreakable cassettes are excellent for library storage. 


WRITE FOR FREE LEAFLET ON AGFA RECORDING TAPES AND ACCESSORIES 


AGFA-GEVAERT Pty. Ltd. • Melbourne • Sydney • Brisbane • Adelaide • perth 
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NEW JOLSON SET 


'IIIMIIMIIIIIflllMIIIMtllltllllllllllllllllllllllltllllllllllllllllllilllllilllllllillilllliiilimiiiiiiiiy 


THE JOLSON MUSICAL AUTOBIOGRAPHY. 
Festival SDL-931, 901-5. Also available in 


Five-Record set. Stereo, 
mono. 


Interest: Old-time singing star. Quality: Dated but acceptable. 

Performance: Jolson all the way. Stereo: Largely nominal. 


L 


I commented some time ago on the number of Jolson albums still in 
circulation, sixteen years after his death. This would be less surprising if I 
he had been a good singer but few would claim that Jolson ever merited I 
| such a description. 

But what Jolson lacked in the qualities which win eisteddfods, he 1 
more than made up in his ability to live every song he sang. 

Born in Russia in 1888, Jolson’s real name was Asa Yoelson, son 
of an itinerant cantor, who served in small Jewish churches. Much against 1 
his father’s will, Asa turned his attention to the stage and gradually I 
worked his way up through vaudeville and minstrel shows to star rating, : 
1 then on to Broadway. 

In 1927, Jolson made movie history with the first “talkie,” later 
becoming one of the network idols in the golden days of radio. In 1946, 1 
when the name of Jolson might well have been sliding into obscurity, ^ 
it hit the headlines again with the fantastically successful “Jolson Story,” 1 
featuring the face of Larry Parkes but the unmistakable voice of Jolson 
himself. Another film followed the further years of popularity on radio 
I and records. 


The life story of Jolson is set out in considerable detail on the 
folder which comes with this set. And on the five records are nearly 
seventy songs, which surely must represent a goodly proportion of those 
with which Jolson became identified. 


The songs would appear to have been collected more with an eye ^ 
to the broadest possible array of titles, than to presenting any kind of I 
historical survey. My guess is that most of them have come from Kraft I 
Music Hall broadcasts, recorded during the later part of his career. 

But please don’t ask me to list them or even mention a few typical 
on titles. You name them — they’re there! 

As noted earlier, the quality is dated but acceptable. Don’t expect too 
much of the stereo, however — it is the simulated variety. (W.N.W.) 


vllllllllllHlllllllllllllllllllllllllllllllllllllllllllllllllllltItlllllllllllllllllllMIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIillllllllllllllllll'IlllllllllllllllllllllllllllllIHlIllllllllllllllUMIIIIIIIIIIIIIlin 


Marie — Hard-Boiled Herman — The 
Mounties—Lak Jeem—Indian Love Call 
—Pretty Things—Why Shouldn’t We 
—Totem Tom-Tom—Finale, Act 1— 
Finaletto Act 2—Minuet of the Minute 
—Door of My Dreams—Finale Ultimo 
(H.A.T.) 

★ ★ ★ 

NUTCRACKER BALLET MUSIC. 
(Complete) Tschaikovsky. The Utah 
Symphony Orchestra, conducted by 
Maurice Abravanel, Vanguard — 
Everyman Classics (Astor) Mono, 
SRV-168/9. (Also available on 
Stereo, SRR-168/9 SD.) 

Interest: Classical Ballet. 
Performance: Satisfactory. 

Quality: Good. 

This version of the “Nutcracker” ballet 
music will appeal to the budget-minded, 
as the two-disc set can be bought for 
less than the price normally paid for the 
shorter “Nutcracker Suite” version on 
one disc. 

Despite this, both the performance 
and sound quality are worthy of a “very 
good” classification. That the name of 
the Utah Symphony is not better known 
to record buyers is probably due to the 
domination of the recorded music scene 
by the “big names,” since they prove 
here that they are capable of excellent 
playing under the experienced baton of 
Maurice Abravanel, 

The complete “Nutcracker” takes over 
H hours to play, but with such a stream 
of sumptuous melodies as are contained 
in the work, it is impossible to lose 
interest. Those who know only the suite 
version will probably wonder why such 
lovely music as the pas de deux of the 
Sugar Plum Fairy and her Consort, and 
the equally lovely “Sleep Music” are so 
seldom played. (H.A.T) 


REAT PIANISTS PLAY CHOPIN. 
Columbia (E.M.I.), Mono, 330CX 
7528. 

Interest: See title. 

Performance: Satisfying. 

Quality: Disappointing. 

It has become fashionable to regard 
the music of Chopin as mainly for the 
young and the unsophisticated, and many 
adopt the attitude “I grew out of Chopin 
years ago.” But some who have “grown 
out” of Chopin might find that the 
music still has some meaning for them 
after hearing the performances on this 
disc. 

To be sure, this is mainly popular 
Chopin and most of the pieces have suf¬ 
fered under the assaults of amateurs and 
the plagiarism of popular song writers. 
But played here by some of the master 
pianists of the century, their full beau¬ 
ties are revealed. 

Part of the fascination lies in com¬ 
paring the different approaches to Cho¬ 
pin of the performers. While some 
might react to the extreme rubatos em¬ 
ployed by Malcuzynski, others to the 
polished virtuosity of Horowitz, or the 
matter-of-fact, business-like approach of 
Cortot, these are purely subjective im¬ 
pressions. Aspiring pianists should find 
much to interest them in the disc, since 
it demonstrates how Chopin should be 
played, but seldom is. 

The big disappointment is the gener¬ 
ally poor sound quality, probably be¬ 
cause E.M.I. have used mainly old re¬ 
cordings. While this may have been 
unavoidable in the case of Cortot, six 
of the performers are still actively re¬ 
cording, and the other two died in the 
1950s. 

On the credit side must be men¬ 
tioned the quiet surface and absence 
of hiss, and the generous playing time 


LOOK! 

PRE-RECORDED TAPES 

JOIN OUR CLUB and you will 
SAVE $ and you will have the best 
selection of PRE-RECORDED Stereo/ 
Mono. Tapes in Australia to select 
from. Over 36 labels, which includes 
COMMAND. LONDON, KAP, 
EPIC, CAPITOL, ANGLE, IM¬ 
PULSE, R.C.A., CAMDEN W.B., 
A.B.C. PARAMOUNT, 20th Century 
Fox, etc. 

Over 10,000 titles to be offered in the 
next 12 months. 

OTHER BENEFITS INCLUDE: 
Bi-Monthly Magazine, Special Con¬ 
cession on the buying of all your 
Tape Recorders, Hi-Fi Equipment, 
etc., also first Release News of Pre¬ 
recorded Tapes. 

Write now or call at SONIC PRE¬ 
RECORDED TAPE SERVICE, 124 
Willison Rd., Carlton. Ph. 58-8958, 
599-1821. 

THIS CLUB MEMBERSHIP IS OPEN TO 
ANYONE OVER THE AGE OF 21 WITHIN 
AUSTRALIA. 

INTERSTATE AND COUNTRY MEMBERS 
WELCOME. 

DISC RECORD STUDIOS 

New Sound Information Centre, 

124 WILLISON ROAD, CARLTON, N.S.W. 

Take Bus 122 from Hurstville or 
Kogarah Stations. 

Phone 58-8958 or 599-1821. 
OPEN 6 FULL DAYS A WEEK 
How much do you want to Spend on 
your Hi-Fi Stereo System? $200 or 
$2,000. We will install and assemble 
a system in your Home, so see us. 
Choose from such top names as :— 
Leak, Wharfedale, Fisher, Dual, Elac, 
Miniconic, Brenell, Sony, Tandberg, 
Akai, Hanimex, Oki, Instrol, Star, 
ADC. 

See in our Showroom: 

Leak Stereo 30 amp. Sandwich Speak¬ 
ers, Dual 1009 and a full range of 
Tape Recorders and Accessories. 

We now hire Tape Recorders. Lowest 
rates. New models used. Hire daily, 
weekly or monthly. 

Sydney’s BEST REPAIR SERVICE 
on tape recorders , Hi-Fi Equipment , 
P.A., Radios, etc. We will service 
in your home. 

Make your own records out of your 
best tape, using our tane to disc ser¬ 
vice of disc-record studios. 

SIZB R.P.M. Max. Time $ 

7” 45/33.1/3 12 mins. 4.00 

10” 33.1/3 15 mins. 6.00 

12” 33.1/3 44 mins. 8.00 

Mail order clients send remittance plus 50c 
Post, Pack, Insurance to Box 77, Rockdale, 
N.S.W. 

TRADE ENQUIRIES WELCOME 

LEAVE YOUR TAPE NOW AT 
DISC-RECORD STUDIOS. Ph. 58-8959. 
599-1821. 124 Willison Rd., Car’ton. N.S.W. 
ALDERSONS CAMERA STORES. Ph 
59-2589, 52-9023. Cnr. King St. and Prince’s 
Highway, Rockdale. 

Shop 6, Newton Buildings, Kingsway, Car- 
ingbah. 

DOUGLASS BAGLIN PTY. LTD., 43-6311. 
100 Pacific Highway, St. Leonards, N.S.W. 
AJLEN PRICE PHOTOGRAPHIC. Shop 20, 
50 George St., Parramatta, N.S.W. 

MEECO, Smith St., Naracoorte, South Aus¬ 
tralia. 

M. & R. ELECTRONICS. Ph. CANB. 4-2975. 
309 Anthill St., Watson. A.C.T. 

R. J. EASDEN. Ph. Cohuna 118. 16 Hall 
St., Cohuna. Vic. 

ROLAND GRIVAS. 162 Victoria St., Kings- 
wood, N.S.W., Ph. Pen. 2-0511. 

G. J. CAHILL RECORDING SERVICE. 31 
Auburn St., Wollongong, N.S.W., Ph. Woll. 
2-1700 a.h. 
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LITTLE SHORT OF 

REVOLUTIONARY 


Deram 


MICROGROOVE “CERAMIC” CARTRIDGE 

fitted with diamond stylus 

for stereo or mono microgroove records 

Micrographs of a groove recorded with a 10 Kc signal taken from 
three copies of the Decca stereo frequency test record SXL 2057. 




THE DECCA DERAM DOES LESS 
DAMAGE AFTER 250 PLAYINGS 
THAN THE AVERAGE CARTRIDGE 
DOES AFTER ONLY 


The Decca Deram has a tip mass of 0.6 
milligramme; its compliance is 9 x 10~ 6 
cms/dyne (lateral) and 5 x 10~ 6 cms/ 
dyne (vertical); tracking weight 2.5 gms. ; 
frequency response ± 3dB 18 c/s to 18 
Kc/s. 

Sole Australian Agent: 


ONE 


Retail Price 

$12.60 

(£ 6 / 6 /-) 


BRITISH MERCHANDISING FTY, LTD. 


60 Clarence St., Sydney, N.S.W. Telephones 29.1571 (3 lines) 

Also available, a range of Arms from $17.95 (£8/19/6) 


which allows 14 pieces to be accom¬ 
modated, some of them quite long. 

Here Is the full list of titles, with the per¬ 
formers' names in brackets: _ 

POLONAISE No. 6 IN A FLAT MAJOR, Op. 53 
(Witold Malcuzynski). 

NOCTURNE No. 2 IN E FLAT MAJOR. Op. 9. 

No. 2 (Arthur Rubinstein). 

ETUDE No. 12 IN C MINOR. Op. 10 
(“REVOLUTIONARY) (Shura Cherkassky). 
ETUDE No. 3 IN E MAJOR. Op. 10 (Claudio 
Arrau). 

MAZURKA No. 32 IN C SHARP MINOR. Op. 

50. No. 3 (Vladimir Horowitz). 

ETUDE No. 8 IN D FLAT MAJOR. Op. 25 

(Geza Anda). 

NOCTURNE No. 5 IN F SHARP MAJOR. Cp. 

15. No. 2 (Arthur Rubinstein). 

SONATA No. 2 IN B FLAT MINOR. Op. 35 
(“FUNERAL MARCH”), 2nd Movement only 
(Alfred Cortot). 

ETUDE No. 2 IN F MINOR. Op. 25 (Geza 

Anda). 

PRELUDE No. 15 IN D FLAT MAJOR. Op. 28 
(“RAINDROP ) (Alfred Cortot). 

WALTZ No. 6 IN D FLAT MAJOR. Op. 64. 

No. 1 (“MINUTE") (Dinu Llpatti). 

IMPROMPTU No. 4 IN C SHARP MINOR Oo. 
6S (“FANTAISIE IMPROMPTU") (Shura 
Cherkassky). 

BERCEUSE IN D FLAT MAJOR. Op. 57 (Walter 
Gfeseking). 

WALTZ No. 1 IN D FLAT MAJOR. Op. 18 

(Dinu Lipatti). (H.A.T.). 


OUR MAN FLINT — Original motion 
picture score. Music composed and 
conducted by Jerry Goldsmith. 20th 
Century-Fox (Festival) 12-inch 
stereo, STL-931,884. Also in mono 
on TL-31-884. 

Interest: Movie sound-track. 
Performance: In keeping. 
Recording: Excellent. 

Stereo Quality: Good. 

A disc of the tunes from one of the 
recent additions to the current crop of 
Hollywood “007esque” adolescent ero- 
tofantasies. If you’ve seen the movie and 
liked it you will probably like the disc— 

: otherwise it will probably seem pretty 
boring. It seems to me to be music 
which doesn’t go over too well on its 
own. 

Our Man Flint —Never Mind, You’d 
Love It —It’s Gotta Be A World’s 
Record — Man Does Not Live By Bread 
Alone — Take Some Risks, Mr Flint?— 

| Tell Me More About That Volcano— 

1 You’re A Foolish Man, Mr Flint—In 
Like Flint — Doing As The Romans Did 
— Galaxy A Go-Go, or Leave It To 
Flint — All I Have To Do Is Take A 
Bite Of Your Apple? —Stall! Stall! Flint’s 
Alive. 

If it’s of interest, the recording is 
excellent. (J.R.) 


t 


“Calendar” is the new economy 
label recently announced by Festi¬ 
val Records Pty. Ltd., of 223-9 
Harris St., Pyrmont, N.S.W. Calen¬ 
dar albums, for the most part, will 
be re-issues of discs previously sold 
on other Festival labels but now 
no longer available, featuring big- 
name artists and groups. Despite 
the modest price. $2.95, the discs 
will be first-grade pressings in first- 
grade jackets. 


MANTOVANI MAGIC, Mantovani 
and his orchestra. Decca Stereo 
SKLA 4749. Also available in 
mono LKA 4749. 

Interest: Romantic tunes. 
Performance: Good. 

Quality: Good. 

Stereo: Normal. 

Mantovani’s records remind one of 
the saying about dragons, “once you’ve 
seen one you’ve seen them all.” His 
presentation always has the same meti¬ 
culous approach to detail which, once 
heard, is readily recognised. The arrange¬ 
ment of the melodies on this disc is no 


no 
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J. S. BACH — "Almost uncanny insight . 




J. S. BACH: Complete Trio Sonatas for 
Organ, Vol. 2; Six Chorale-Preludes 
(Schubler Collection). Marie-Claire 
Alain at the Maracussen Organ of 
the Varde Church, Denmark. 
Record Society 12-inch stereo, 
S/6184, 

Interest: Classic organ. 

Performance: Outstanding. 

Recording: Superb. 

Stereo Quality: Wide spread. 

This is the second of two recordings 
which Marie-Claire Alain made origin¬ 
ally for the French Erato label 
(STE-50030/T) covering the Trio Sonatas 
and the Schubler chorale-preludes, both 
of which have now been released in 
Australia by The Record Society. Mme. 
Alain has made a number of other 
recordings for Erato, but to my know¬ 
ledge most of these have been available 
on import only. 

One of the very few world-class 
women organ virtuosi, Mme. Alain is to 
my mind one of the most gifted organists 
in the world today; as a player of 
Bach she has few peers. With an almost 
uncanny insight into the music, a precise 
rubato and a delightfully crisp style, she 
can coax a myriad of meanings out of 
passages which with many organists 
seem quite empty. 

I’ve never heard the Trio Sonatas 
played quite as successfully as she plays 
them on this and the previous recording. 
Admittedly they are difficult works to 
master; but this simply increases their 
challenge for, as Mme. Alain shows, 
they can be most rewarding. In her 
hands (and feet!) they burst forth from 
their supposed austerity with the full 
charm and beauty which the Tomas- 
cantor must have intended. Sparing and 
thoughtful in her registration, her precise 

exception and the feeling of the artist 
guiding the orchestra is quite apparent. 
The titles presented are: 

Misty—Red Roses For A Blue Lady— 
Chim Chim Cheree—Love Me With 
All Your Heart—Goodnight Sweet¬ 
heart—Cara Mia—I Wish You Love— 
Lover—Stardust—Mona Lisa—The Most 
Beautiful Girl In The World—Auf Wie- 
derseh’n Sweetheart. 

Some very well known composers 
are presented in the above listing and 
Mantovani sprinkles a little of his magic 
to enhance the romance of the themes 
(K.W.) 

★ ★ ★ 

BILLY VAUGHN’S HOLLYWOOD. 

Billy Vaughn and his Orchestra. 

Stereo, Calendar (Festival) SR 

66-96. Also available in mono 

R66-6. 

Interest: Rhythmic melody. 

Performance: Bright. 

Quality: Clean. 

Stereo: Very good. 

As always, this record of well-known 
melodies is presented in a bright manner 
by Billy Vaughn and his orchestra. His 
singing sax is figured prominently 
throughout the record, but without dim¬ 
ming the performance of the orchestra, 
which is characteristically smooth. It all 
makes for very pleasant listening. 

A small surprise on this disc is the 
inclusion of one chorus of a well-known 
hymn among twelve popular tunes. 
Calendar is an “economy” label, retail¬ 
ing at $2.95, released by Festival 
records, but retaining the high quality 
expected from this company. 

The titles: Theme From The Dark At 
The Top Of The Stairs — O Sole Mio 
— Never On Sunday — Old Cape Cod 


playing keeps all parts distinct and 
buoyantly alive. 

The little Schubler chorale-preludes 
she plays with similar success. Parti¬ 
cularly delightful is BWV648, “Meine 
Seele erhebet . . .,” while even the 
well-worn “Wachet auf . . (“Sleepers, 
Wake!”) sounds fresh and lively. 

The Marcussen organ used for these 
recordings is a delightful now-Baroque 
instrument having 34 stops on its three 
manuals and pedal. Its specification is 
shown on the disc sleeve, together with 
the registrations used by Mme. Alain for 
the various works. 

The recording is in the best Erato 
tradition, with smooth bass and crisp 
transparent treble. The stereo sound is 
wide and smoothly spread. 

From start to finish, a fascinating 
and completely satisfying recording. 
For Bach organ lovers, I couldn’t give 
this disc a warmer recommenda¬ 
tion. (J.R.) 


— The Green Leaves of Summer — 

The Church’s One Foundation — 

Theme From Mr Lucky — Theme 
From The Sundowners — Everybody’s 
Somebody's Fool — Walk Don't Run — 
Remember When — Volare — Love Is 
A Many Splendoured Thing. 

Even without the price factor, the ex¬ 
cellent overall quality of this record 

should give it wide appeal. (K. W.) 

★ ★ ★ 

CHAMPAGNE ON BROADWAY. 

Lawrence Welk and his Orchestra. 

Dot (Festival) Stereo SZL-931,885. 

(Also available in mono ZL-31,885). 

Interest: Broadway musicals. 

Performance: Bright. 

Quality: Good. 

Stereo: Well spread. 

As the title might suggest, these 
melodies could have subsidised quite a 
few cases of champagne for composers 
and artists. The arrangements here, by 
Bob Ballard, are very bright — even 
boisterous in one or two instances — 


From Grundig: 

The ultimate solid-state 
studio line components. 
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SV40 Hi-Fi Amplifier 

A fully transistorised Hi-Fi amplifier, 
the SV40 has a distortion factor of iess 
than 0.5%. With 25 transistors and 
7 diodes it has a channel separation of 
better than 40 db and a frequency 
response of 20-20,000 cps 1 db. 
Power Output: 20 watts RMS per 
channel. 



RT40 Hi-Fi Tuner 

Fully transistorised, incorporates 
automatic stereo decoder, suitable for 
connection with Hi-Fi amplifier SV40 
or SV80. Features 27 transistors and 
18 diodes, 40 db 1 kc channel 
separation. 20-20,000 cps o frequency 
response. Distortion factor: less 
than 0.5%—75 kc. 
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SV80 Hi-Fi Amplifier 

The SV80 features 29 transistors and 
9 diodes, better than 46 db channel 
separation, 20-20,000 cps ^ 1 db 
frequency response and a distortion 
factor of less than 0.5%. Power 
Output: 40 watts RMS per channel. 


IfT«1 :i»l llTTWil Sales & Service N.S.W. ; 443 Kent Street, Sydney. 29 1275/6/7 


VIC.: 368 Little Bourke Street, Melbourne. 67-1197 
QLO.: 77 Queen Street, Brisbane. 2-3711 


W.A-144A William Street, Perth. 21-6500 
S.A.: 77 Wright Street, Adelaide. 51-5117 



I For further information on these products send this coupon to the Grundig dealer in your State I 
| asking for the free 24 page booklet on the Grundig World of Sound. 
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OVER 90°/ OF MAN RADIO AND 
TELEVISION STATIONS, AND REC0RDIN6 


In broadcasting and television studios 
where facilities are available for precise 
measurement, audio engineers specify 
ORTOFON moving coil pick-ups. Record¬ 
ing studios demand stable, distortion- 
free pick-ups ... and select ORTOFON! 
Why is this so? The ORTOFON moving 
coil system is inherently more linear — 
ORTOFON cartridges are completely re¬ 
liable, predictable and consistent. Only 
ORTOFON is free from the problems of 
non-linear hysteresis and transient break¬ 
up common to most variable reluctance, 
moving iron and moving magnet-type 
magnetic cartridges. ORTOFON output 
is higher, too, when used with the 
matching ORTOFON transformer. Hum 
problems are thereby eliminated. 

Stereo reproduction is more demanding 
than ever before . . . even minute dis¬ 
tortion makes an otherwise perfect 
system sound second-rate. The audio 
enthusiast seeking the ultimate in high 
fidelity reproduction can purchase OR¬ 
TOFON arms and cartridges with com¬ 
plete confidence. The most realistic high 
fidelity sound originates with ORTOFON. 
The new ORTOFON SPU series has been 
endorsed by leading critics all over the 
world. 


We invite you to hear ORTOFON today 
at your favourite audio store . . . com¬ 
pare ORTOFON pick-ups with any others 
regardless of price ... and listen to 
the astounding difference! 

The ORTOFON elliptical diamond stylus 
in the SPU - GT - E cartridge closely ap¬ 
proximates the shape of the - original 
cutting stylus, and will track the most 
complex wave form without distortion 
due to pinch effect. Freedom from dis¬ 
tortion is obvious towards the centre of 
a disc where pinch effect is always a 
problem. Tracking pressure of 2 grams 
and less minimises stylus and record 
wear. 

Illustrated is the SMG 212 tone arm and 
the SPU-GT-E cartridge. ORTOFON tone 
arms are available in 9 models. Type 
"A” cartridges are for general hi-fi use 
. . . type “C” for professional users and 
the serious music lover. The SPU series 
has been designed for all high-quality 
stereophonic applications. Any cartridge 
may be used with ORTOFON “G” arms 
when fitted with the open-front metal 
“G” shell. 


Australian National Distributors: 

Simon Cray Pty . Ltd 

Head Office; 2(1 Elizabeth Street, Melbourne, Vic 
Tel. 63 8211. 63 8166 

Sydney Office-: 26 Ridge Street. North Sydney. N.S.W. 
Tel. 92 3890 


INTERSTATE REPRESENTATIVES: 

N.S.W.: Audio Engineers Pty. Ltd., 342-344 Kent Street. Sydney. Tel. 29 6731 
S.A.: Eilco Sales Pty. Ltd.. 7-9 Osmond Terrace. Norwood, S.A. Tel. 63 4844 
O'land: Sydney G. Hughes. 154-158 Arthur St., New Farm. Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill, 613-615 Wellington Street. Perth. Tel. 21 7861 
Tas.: K. V/. McCulloch Pty. Ltd., 109 York Street. Launceston Tel. 2 5322 
A.C.T.: Australian Physical Laboratories. P.0. Box 225. Canberra City 
Tel. 4 3010 (Mr. J. E. Howe) 

N.T Pfitzner's Music House. Smith Street. Darwin Tel. 3801 
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Specialised installations for homes, 
halls and institutions. Cabinets to 
any design. Complete Systems in¬ 
cluding Radford, Quad, Fisher and 
all good brands. Agents for ADC 
Labcraft, J.H., Radford, K.E.F., 
Roland. All work guaranteed. 


ENGINEERING 

No job too small or too large in 
Hi-Fi. Qualified engineers for all 
major service. 


BRISBANE 

AGENCIES 


STEVE EKLUND — Pro 

76 WICKHAM ST 
VALLEY, QLD. 

PHONE 2-6931 
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ANTHOLOGY OF SWING 


THE SWING YEARS — Original 
performances by 24 top bands, 
playing 72 top tunes of 1936- 
1946. Glen Miller, Tommy 
Dorsey, Guy Lombardo, Itenny 
Goodman, Wayne King, Artie 
Shaw, Duke Ellington, Sammy 
Kaye, Freddy Martin, Hal Kemp 
and many more. Reader’s Digest- 
RCA “New Cyclophonic” stereo, 
six 12in discs in presentation 
album, RDS-19. (Also in mono.) 
Interest: Historic bands. 
Performance: Authentic! 
Recording Excellent. 

Stereo quality: Convincing. 

Another splendid presentation 
album from Reader’s Digest and 
RCA, this time a highly entertaining 
and historically valuable recording 
anthology of the era of the big swing. 
There are in all 24 of the big-name 
bands of the 30’s and 40’s, playing 
the tunes which they made and which 
made them famous. Along with the 
names which appear on the cover as 
listed above, there are such bands as 
Bob Zurke, Xavier Cugat, Alvino 
Rey, Fats Waller and Bunny Berigan. 

In all cases the recordings are 
original, processed from the masters 
to give the best possible reproduction 
on modern equipment; a stereo 


“broadening” effect is created by 
tonal filtering techniques, subtly but 
to good effect. It’s really surprising 
how well most of the recordings 
sound; noise and distortion are every¬ 
where quite low, and usually the only 
clue to recording age is reduced 
bandwidth (often barely noticeable). 

I won’t attempt to list all the titles; < 
you can rest assured that the 72 
tracks include just about all the tunes 
you’d expect to find in such an 
anthology. For example Glenn Miller 
is represented by such tunes as — At 
Last — In The Mood — Pennsyl¬ 
vania 6-5000 — Tuxedo Junction — 
Little Brown Jug. 

Presentation of the discs is excel¬ 
lent: the stout presentation! album is 
carefully arranged to protect them 
while allowing easy access, and each 
disc sleeve ‘has short but detailed 
notes for each of the tracks. A track 
index on the album makes it easy to 
find the disc on which a tune is 
featured. 

I couldn’t find one track which was 
disappointing technically, from start 
to finish; R-D and RCA are to be 
warmly conmmeded for the splendid 
reprocessing. To those who knew and 
loved the swing era, what more need 
be said? (J. R.) 


and the presentation urges the listener chosen by Montoya here is that it does 
to be up and about. not include a farruca, a seguidillas, a 

The melodies recall such famous pro- fandango, a malaguena or a bulerias. 
ductions as “The King and I,” “Carousel” Without any of the these forms, which 
and “My Fair Lady” and, while there many would regard as the mainstays of 
is no vocal on the record, few 
will have any difficulty in recalling the 
lyrics, both romantic and humorous. 

The titles on the record are: 

On The Street Where You Live — 

I’ve Grown Accustomed to Her Face — 

I Whistle A Happy Tune — The Sound 
of Music — Maria — Getting To Know 
You — Get Me To The Church On 
Time — Some Enchanted Evening — 

It Might As Well Be Spring — On A 
Clear Day You Can See For Ever — 

If I Loved You — People Will Say 
We’re In Love. 

For moments bright and gay—recom¬ 
mended. (K.W.) 

★ ★ 'k 

FLAMENCO GUITAR—Carlos Mon¬ 
toya. Ampar (Festival) Mono, 

ML-31-836. 

Interest; See title. 

Performance: Enthralling. 

Quality: Excellent 

Most adherents to the traditional 
(flamenco) style of guitar playing would 
agree that the leading exponents today 
are Mario Escuderos, Sabicas and Carlos 
Montoya. 

The release of this disc has been timed 
to coincide with the Australian tour of 
Montoya. He is a true flamenco player— 
that is, his playing has an improvisatory 
quality, but strictly based on the tradi¬ 
tional flamenco rhythms and chord struc¬ 
tures. This is a most enjoyable per¬ 
formance, executed with great skill. 

The recording is very good, care 
having been taken to avoid the clicks 
and squeaks of the plectra on the strings 
which can be so disturbing in guitar 
recordings. This is perhaps not surpris¬ 
ing, as Ampar have made something of 
a specialty of recording guitarists. 

A surprising feature of the program 


the flamenco art, one might be tempted 
to wonder what is left for a flamenco 
recital. Never fear! Montoya still has 
plenty of tricks up his sleeve, and with 
the remaining traditional titles of 
Huelva, Zambra and Zapateado, etc., he 
brings in a few of his own. 

Here is the full list of titles: Huelva— 
Guajiras — Zapateado — Alorno y 
Verdial — Zambra — Rondena —Cafe 
de Chinitas — Variaciones de Cadiz. 
(H.A.T.) 

★ ★ ★ 

GREAT TV AND MOVIE SPY 
THEMES. Dick Hyman and his 
Lowrey organ. Stereo, Command 
(Festival) SNDL-31,907. Also avail¬ 
able in mono. 

Interest: “Organised” combo. 
Performance: Competent. 

Quality: Good. 

Stereo: Plenty of separation. 

Though Dick Hyman and his Lowrey 
organs monopolise the large type on 
the jacket, this is by no means a solo 
performance. He is ably supported by 
a group of Command's well known 
musicians, to the tune of three guitarists, 
three percussionists and a bass. By the 
time they have all added their contri¬ 
bution to a lead organ, which is used 
largely in an imitative role, it is not 
always immediately obvious who is doing 
what. 

In a way, this is a backhanded com¬ 
pliment to Dick Hyman for his ability 
to become so much a part of an instru¬ 
mental combination; it is also a warning 
to those who might be looking for organ 
solos of the more conventional kind. 

In fact, this presentation is in the 
familiar Command pattern, with a group 


asdic STEREO HI-FI 

Specialising in quality Cabinets to any design . . . Complete Sys¬ 
tems including Radford, Quad and Fisher. . . Installations in the home. 
All good brands supplied anti guaranteed. 

ENGINEERING: H. BEN WILSON, s.m.i.r.e.e., m.s.i.la. 


Phone 68-4283. Authorised Service Centre for:— 

Quad, Goodmans, Ferrograph, Rogers, Roland, 
B and O, Labcraft, Radford, K.E.F., Wharfedale. 
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AUTHENTIC 
SOUND 


BASF 

, . the recording tape 
the world prefers! 


The next time you tape 
record, use BASF 
recording tape—for 
authentic sound. BASF’s 
mirror finish ensures long 
life for your recording 
and playback heads. 



Visit the new 

BASF TAPE RECORDING I 
INFORMATION CENTRE 
AT 

CHAPMAN HOUSE 

210 CLARENCE STREET, SYDNEY 

mmmammmmmmmmmKiamm mmeimmmmsm 


CUTTER BOX 

complete tape editing kit for the 

perfectionist. 

Contains: 

it Semi-automatic splicer (improved 
model). 80' reels of leader tape 
in red-green-white. 

it 50 x 6" strips of switch foil. 

it 1 reel .7" x 33' splicing tape, tape 
clips, spool labels and marking 
pencil. 

PRICE: $13.70 



80 pages of helpful hints and facts on tape recording. Learn 
more about your fascinating hobby and get even fuller enjoyment 
from the exciting world of sound. From most BASF dealers for 
60c or direct from Box 882, G.P.O., Sydney, for 68c. 


AUSTRALIAN DISTRIBUTORS 

MAURICE CHAPMAN & CO. PTY. LTD. 


G.847.B 
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of talented musicians, “novelty” arrange¬ 
ments calculated to exploit the stereo 
facility and an element of musical 
humour. Included are themes from 
“Honey West,” “Thunderball,” “Uncle” 
and a variety of other spy shows. 

It’s just a matter of whether you like 
this kind of fare. Like a plate of 
oysters! (W.N.W.) 

★ ★ ★ 

SPANISH GUITAR MUSIC. Jose Luis 
Gonzalez. CBS Masterworks 12- 
inch mono, BR-235147. 

Interest: Spanish guitar. 

Performance: Restrained but fine. 
Recording: Excellent. 

This is the latest recording from 
guitar virtuoso-tutor Jose Luis Gon¬ 
zalez who, as most will be aware, has 
been resident in Australia since 1962. 
And as we have come to expect from 
Snr Gonzalez, it is a highly enjoyable 
musical experience. Although perhaps a 
trifle restrained in one or two pieces, 
the overall effect is nevertheless one of 
tremendous confidence and warmth. 

The pieces played are an Albada, an 
Arada and Fandanquillo, by Torroba— 
Two Estudios. by Segovia — Campanas 
Del Alba, by Eduardo de la Maza — 
Tango in D, by Albeniz — Homenaje, 
“Pour le Tombeau de Debussy,” by de 
Falla—Zapateado and two Estudios, by 
Regino de la Maza—Soleares, by Turina 
—Zambra Granadina and Mallorca, by 
Albeniz—Danza No. 5, by Granados. 

The works by Albeniz and Granados 
are quite well known and loved, even 
if not by name; because of these alone 
the disc should have a wide appeal. How¬ 
ever to me the real gems on it are the 
delightful little pieces by Eduardo and 
Regino de la Maza; in these the instru¬ 
ment really seems to sing. 

The recording quality is excellent 
throughout. Thus I have no hesitation 
in giving this disc every recommenda¬ 
tion. (J.R.) 

★ ★ ★ 

BRENDAN. Brendan O’Dowda with 
Nome Paramor and his orchestra. 
Columbia (E.M.I.), Mono, 330SX- 
7759. 

Interest: Irish songs. 

Quality: Good. 

Performance: Pleasing. 

Irish songs are renowned for their 
lyricism and wit, and their fame beyond 
the boundaries of the Emerald Isle is 
largely due to the great Irish tenor, the 
late John McCormack. Brendan O’Dowda 
is not another McCormack, as hinted 
at in the sleeve note, but sings very well 
in a pleasing voice with a light brogue, 
very well suited to the songs presented 
on this disc. 

The first song on the disc is the en¬ 
chanting “Kitty of Coleraine” which I 
have long regarded as one of the best 
examples of Irish folk songs. After this, 
the following songs seem something of 
an anticlimax, but the first side ends 
with another great favourite “Galway 
Bay.” Apart from these two, and the 
equally well-known “Killarney” on the 
second side, the songs selected by 
O’Dowda are lesser known, but they all 
make very pleasant listening. 

The recording was made in 1959, and 
no doubt E.M.I. have their own reasons 
for waiting seven years before releasing 
it here. Inevitably the sound quality 
suffers in comparison with current record¬ 
ings and, for this reason, does not get 
an “excellent” rating. Apart from this 
slight qualification, I can recommend this 
very enjoyable disc to those with a taste 
for Irish songs. 


Here is the full list of tracks: Kitty 
of Coleraine — Queen of Connemara 

— Glen Dun — By the Short Cut to 
the Rosses — My Girl From the West 
County Louth — Galway Bay — My 
Kilkenny Colleen — Little Mary Cassidy 

— The Castle of Dromore — The Ole 
Boreen — Killarney — The Green 
Bushes. (H.A.T.) 

★ ★ ★ 

JULIE ANDREWS SINGS, with Irwin 
Kostal and his orchestra. RCA 12- 
inch stereo, LSP-1681; also avail¬ 
able in mono LPM-1681. 

Interest: Songs by popular compo¬ 
sers. 

Performance: Good. 

Quality: Good. 

Stereo: Effective. 

Julie Andrews, well known through 
her appearance in such shows as The 
Boy Friend and Sound of Music, presents 
on this disc a collection of songs by 
some of the well known tunesmiths of 
Tin Pan Alley. Composers represented 
are Arlen — Berlin — Carmichael — 
Coward — Gershwin — Kern —Lerner- 
Loewe — Novello — Porter — Rodgers- 
Hart — Rodgers - Hammerstein and 
Weill. 

The musical arrangement is well 
handled by Irwin Kostal and Julie 
Andrews’ performance is very good. The 
clear diction and bell-like tones of the 
singer’s voice add a touch to the well- 
known melodies featured which 
will delight many listeners. Julie 
Andrews has a happy knack of present¬ 
ing the personality written into the song 
by the composer. This affinity of mood 
is clearly present in the presentation of 
the melodies on this disc. 


The tunes featured are: It Might *As 
Well Be Spring—Falling In Love With 
Love—We’ll Gather Lilacs—He Loves 
And She Loves—I’m Old-fashioned— 
You’re a Builder-Upper—Little Old Lady 
—My Ship—Cheek To Cheek—Come To 
Me- Bend To Me—So In Love—Matelot. 
(K.W.) * * * 

THAT GOOD GRADY, Grady Martin, 
his guitar and the Slewfoot Five. 
Stereo, Calendar (Festival) 
SR66-95. Also available in mono 
R66-5. 

Interest: Swinging pop. 

Performance: Fair. 

Quality: Good. 

Stereo: Normal. 

This is a record which should appeal 
to the younger set for the excellent in- 
the-groove presentation on side one. 
Lively piano, sparkling sax and smooth 
guitar, with a certain air of gay abandon 
may even smooth some of the corners 
off the older “squares.” By way of 
contrast the second side is devoted to 
rhythm style and, while this may appeal 
to others, left this reviewer somewhat 
less enthusiastic. 

This disc is on an economy label 
produced by Festival, retailing at $2.95, 
but in no way does the quality of the 
recording reflect the low price. For those 
who like the music, it is good value for 
money. 

The tunes featured are. Side one: Hey 
Chick — Tuxedo Junction — All The 
Way — Don’t Take Your Love From 
Me — What’s The Use — Keep It 
Movin’; Side two: Ramblin’ Rose — 
Tippin’ In — The Fuzz — Good, Good, 
Good — Big Bad Guitar — Twist and 
Turn. (K.W.) 


STEREO 

EQUIPMENT 


FULL TECHNICAL 
SERVICE 
AVAILABLE 

Extensive range brand 
names available from 
$100 to $2000 

ALL TYPES OF EQUIPMENT AVAILABLE 

Write or phone for prices or 

arrange demonstration any hour 

WHOLESALE AND RETAIL 

Trade enquiries welcomed 
TELEPHONE: 20-4169 

CLOW SOUND SYSTEMS 

1340 MALVERN ROAD, MALVERN. VICTORIA. 
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* SIZE ONLY 12f x 6!" x 8! 


THE HEW 

CELESTION 
DinON 10’ 

THE MOST ADVANCED 
COMPACT HIGH FIDELITY 
SPEAKER SYSTEM 
AVAILABLE! 


* Power handling capacity ... 10 WATTS RMS. 

* Frequency response: 35-15,000 c/s. (conservative rating) 

* Separate bass and H.F. drive units. 

* Half Section 4 element LC crossover. 

* Walnut or teak finishes. 


ENCEL PRICE ONLY $59 (£29/19/-) 


The Celestion “Ditton 10” provides true high 
fidelity response in a minimum space; read the 
reviews in the “Hi-Fi News,” p. 433, October, 
1965 and the “Gramophone,” p. 41, June, 65. If 
you want a remarkable spread of stereo sound 
use a Celestion CX2012 in a 3 cu. ft. enclosure 
in the centre and two Celestion “Ditton 10's” as 
satellite systems. A simple bridge circuit offers 
effective stereo dispersion. And the “Ditton 10” 
is a most effective speaker system alone! As 
Encel Electronics are Australian Distributors for 
Celestion products, the ENCEL PRICE IS 
MOST ATTRACTIVE . . . ONLY $59. 
(£29/10/). 



We proudly introduce the new “Nikka” tone arm — a precision 
instrument with many desirable features: ^ Tracks perfectly at stylus 
pressures of less than one gram. ★ Stylus pressure is adjustable with¬ 
out a gauge. ★ Pivot friction is negligible as miniature ball bearings 
are used throughout, Low inertia. ★ Camera finish in satin chrome 
gun black and anodised alloys. ★ Alloy arm construction reduces 
resonance. ★ Height is adjustable. ★ Open-front head shell accepts all 
cartridges. ^ The ADC 14E and 10E cartridges both track effortlessly 
in the new “Nikka” arm. 

MAIL. ORDERS: Wc will care-pack and freight anywhere, but please 

be &ure to give uj your full address printed io BLOCK LETTERS. 


See the Nikka tone arm at Encel Stereo 
Centres in Sydney or in Melbourne — 
— orders placed now will be given priority 
when the first shipment arrives soon. We 
believe this is the finest tone arm ever 
offered in Australia at the Encel price of 
only $19! 

ENCEL PRICE: 

$19 (( 9 / 10 /-) 



Head Office: 431 Bridge Rd., Richmond. Victoria. Tel. 42 3762 
City Branch: 18 Bourke St., Melbourne. Tel. 32 2672 
Sydney Store: 257 Clarence St., Sydney. Tel. 29 5160 

Ground Floor, 2SM Building. 

* Wholesalers * Trade-Ins Accepted 

Australia's Greatest Hi-Fi Centre 
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THE KAY CHARLES SINGERS ON 
BROADWAY, produced by Enoch 
Light, Stereo, Command (Festival) 
SNDL-931, 880. Also available in 
mono NDL-31, 880. 

Interest: Broadway hits. 

Performance: Good. 

Quality: Good. 

Stereo: Normal. 

The artist — or group — who sets 
out to present an album of Broadway 
hits automatically invites comparison 
with the “original” presentations and it 
is all to easy to be judged the “second 
best.” 

I could not escape the feeling with 
this particular disc even though, to give 
credit where credit is due, the perfor¬ 
mance is quite entertaining. To be 
certain, the singers are backed by some 
very able musicans —Dick Hyman 
on organ and piano, Tony Mottola 
guitar, Bob Haggart bass, Bob Rosen- 
garden drums and A1 Casamenti as 
second guitar. 

Romantically inclined, the melodies 
presented are: Consider Yourself — On 
A Clear Day You Can See For Ever— 
She Loves Me — Try To Remember — 
Mack The Knife — Who Can I Turn To 
— Wouldn’t It Be Loverly — Match¬ 
maker, Matchmaker — If I Ruled The 
World — If The Rain’s Got To Fall — 
Till There Was You —Tonight. (K.W.) 
★ ★ ★ 

SWEET MUSIC AND MEMORIES. 
Billy Vaughn and his Orchestra. 
Dot (Festival) Stereo S7X-931,906. 
Also available in Mono, ZL-31,906. 

Interest: Dance Music- 
Performance: Dreamy, nostalgic. 
Quality: Very good. 

Stereo: Wide, even spread. 

Billy Vaughn goes all sentimental in 
his performances on this disc, and very 
pleasant it sounds too. Every second 


number is a dreamy slow waltz, while 
the intervening numbers are mainly 
quicksteps with nostalgic titles. Other¬ 
wise the recipe is much the same as be¬ 
fore, with Billy coming to the fore to 
take the lead with his smooth brand of 
sax playing. A nice disc for a quiet 
evening at home, or for mood music on 
appropriate occasions. 

The sound quality is excellent while, 
with properly spaced speakers, the stereo 
separation adds a nice touch of realism. 
Melody of Love — Joyride — Silver 
Moon — Baby O’ Mine — The Waltz 
You Saved For Me — Billy Vaughn’s 
Boogy — Missouri Waltz — Lovely You 

— Tennessee Waltz — Naughty Annetta 

— Drifting on a Cloud — Morning, 
Noon and Night. (H. A. T.) 

★ ★ ★ 

EXOTICA. Manuel and the music of 
the mountains. Columbia (EMI). 
Mono 330SX 1770. Also available 
in stereo SCX 1770. 

Interest: Latin-American. 
Performance: Fair. 

Quality: Good. 

This is one of the times a book—or 
record—should not be judged by its 
cover. The melodies listed are well 
known and, if presented in an expected 
manner, should provide good entertain¬ 
ment. However this reviewer’s reaction 
was one of disappointment for, while 
some tracks could pass muster, arrange 
ments in other tracks were not to my 
liking at all. 

The titles presented are: Exotica- 
Autumn Leaves—Sahara—Cherry Pink 
And Apple Blossom White — Duck- 
Forget Domani—Tico Tico—La Vie En 
Rose—Life Goes On—The Dancers of 
Delphi—Two Strangers Met—Blood and 
Sand. 

I’ll stay on the plains (K.W.). 



POPULAR JAZZ 

Reviewed by GRAEME BELL 


FATS WALLER, VALENTINE 
STOMP. R.C.A. Vintage Series, 
Mono LPV-525. 

Interest: Stride Piano. 

Performance: Excellent. 

Quality: Very Good. 

This" is an excellent remastering of a 
variety of offerings from that exuberant 
pianist-vocalist-composer Thomas “Fats” 
Waller. His influence in the history of 
jazz was unique because he was able to 
capture the popular markets through his 
singing, humour, and hit compositions, 
while retaining a hot jazz sound. 

Tracks have been expertly chosen 
from recordings made between 1929 and 
1936, and include regular Waller side- 
men such as Herman Autry and Gene 
Sedric. 

Among the 16 tracks are three previ¬ 
ously unissued performances, viz. — 
“Black Raspberry Jam,” “I’ve Got a 
Feeling I’m Falling” and a wild 13-piece 
band version of “I Got Rhythm.” 

The quality of Fats Waller’s recorded 


piano playing in the thirties never 
ceases to amaze me—it always sounds 
like a piano rather than a reproduction 
of a piano sound. 

★ ★ ★ 

DUKE ELLINGTON, JUMPIN’ 
PUNKINS. R.C.A. Vintage Series, 
Mono LPV-517. 

Interest: Ellington. 

Performance: Excellent. 

Quality: Good remaster. 

Here is a collection of 16 sides from 
the 1940/41 band, considered to be a 
peak in Ellington’s career. 

It is handy for the Ellington lover to 
have such well-known classics from this 
period as “John Hardy’s Wife,” “Dusk” 
and “Jumpin’ Punkins” on the same 
album as some of the lesser-known items 
such as “Clementine” and “Chocolate 
Shake.” 

All the great Ellington performers are 
there, including Rex Stewart, Cootie, 
Ben Webster, Hodges, Joe Nanton and 
the late Jimmy Blanton. H 


If you wont 



EQUIPMENT 

You'll deal better with 

H. B. RADIO SALES 

Cabinets for equipment and speaker* 
at FACTORY PRICES are available 
from stoek or we'll make to your 
order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis— 
players—speakers—tape decks. 

JULY SPECIALS 


Trio STEREO AMPLIFIER, 20 
watt R.M.S. $110. Linmark stereo 
amplifier 8 watts and two 8 W.R. 
speakers $56.00. Also available 
Pion-eer SMB161, SM83, SMQ300, 
Star SA30, Roland. 


NEW D.P. SLIMLINE enclosure 
to suit lOin and 12in speakers, 26 

x 18 x Ik .$18.50 

Cabinet Kit only. $10.50 

MAGNAVOX or ROLA design 
slimline cabinet with 8 WR (VC 15, 
8 or 3 ohms) or 8 CMX speaker 

fitted. $25.25 

Cabinet Kit only,. $10.50 


PLAYER PLATFORMS 

Well finished and with mitred 
corners. Size 1ST’ x 13i” x 31”, 
$7.00. Maple or Walnut Veneer. 
Teak Veneer, $7.50. Cut for any 
player free. Perspex Covers to 
match, 5” high, $8.20. Postage. 
$2.00. WRITE FOR PLAYER 
PRICE LIST AND GUIDE. 


GOODMANS design 3 CF 
cabinet with tunnel, and Twin- 
axiom 10 speaker, 4in material. $54 

Cabinet Kit only. $17 

WHARFEDALE design 3 CF 
cabinet (R3) and Golden 10 speak¬ 
er, rin material . $62.00 

Cabinet Kit only. $17 

Available in Maple, Walnut or 
Rosewood colours. Teak veneer. 
$1 extra except last two which 
are $3 extra. 


PLAYMASTER Bookshelf 
Speaker System. Complete, 
$30. 

Cabinet kit only $7. 

■ 

All other parts including 
speakers, Inner bond, etc., 
$15.80. 

Postage N.S.W. $1.00; Qld., Vic., 
Tas. $1.40; other States $2.00 


Write for Stereo Catalogue 

H. B. RADIO SALES 

Manufacturers of Quality Radio ond 
Radio Furniture for 36 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56-5580 
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UNBELIEVABLE QUALITY FROM 
THIS TINY INFINITE BAFFLE 



40-20,000 cps. 

Max. power handling 20 
watts rms 
8 or 16 ohm 
98 db/watt sensitivity 


© 

SIZE: 6}W i 7JD x 11JH 
PRICE $56.75 each 


We have 6 pairs only, with 
very slight scratches. Re¬ 
duced to £20 each. 


TRADE-IN SPECIALS AND SAMPLES 

WALKIE TALKIES NORMALLY SPECIAL 

Convoy 1-watt (Demo) £116 pr. £80 pr. 
Elecom WT1000 (Superseded) £116 pr. £75 pr. 
Communicator 1-watt (Demo) £110 pr. £90 pr. 
Many others from £17 per pair. 


TAPE RECORDERS 

Concertone 801 (Demo) 

Sony 211 (Trade-in) 

National RQ115 (Trade-in) 

Akai M5 as traded 
Toyo AC/DC Portable 


£348 

£235 


£35 


£38 

£281 

£100 


£66 


MANY OTHER SPECIALS. AMPLIFIERS, TAPE 
RECORDERS, TURNTABLES, SPEAKERS 


FT* WE'VE KEPT OUR OVERHEAD DOWN. LET US PROVE WE'VE DONE THE SAME WITH OUR PRICES 




CONVOY INTERNATIONAL 


SI 


449 KENT STREET, SYDNEY KEE 


SEE US ANY TIME FOR THE 
KEENEST QUOTE ON YOUR 
REQUIREMENTS 


OPEN ALL DAY ON SATURDAY TILL 6 P.M. 


REMOTE CONTROL MOTOR 

24V A.C. 

Ideal for TV and hobbies. Com¬ 
plete with gearbox in original con¬ 
dition. $1.00 Add 20c. 

90MA POWER 
TRANSORMER 

2 x 215v 6.3v sec. ONLY $3.50 
Add 40c for Postage. 

W/W~ SPECIAL 

39 ohms 5w 4000 ohms 5w 
470 ohms 3w conn „u„ r... 
1200 ohms lOw 5000 ohms 5w 
1500 ohms 5w 6000 ohms 5w 

$1.00 for 10 _ 

Potentiometer SPECIAL 

500 k with switch. 

_ 80c Add 10c post. 

“handy pack 

20 assorted Resistors, 

20 assorted Capacitors, 
incl. mica, ceramic. 

$1.00 Post paid. 

Philips tuners 

7580 . $10.00 

3011.$15.00 

Add 30c Post. 


NEW VALVES 

1X2 b . $1.20 

6CQ6 (6AM6) . 60c 

6EM5 . $1.00 

6CD6 . $3.00 

6AL5 . 80c 

6AX 4 . $1.00 

12 AX7 . . $1.20 

Transistor Driver Tranny 

From OC71 to 2x OC74 

_ ONLY 8 0c_ 

Transistor Special 

OC 71 eq.65c each 

OC 74 eq.65c each 

YOKTsPECIAL 

TV 911 . $7.50 

TV 1702-1811 . $6.00 

MSP 110 o .$5.00 

A dd 30c Post. _ 

Speaker Transformer 

to clear, 16k to 3.7 ohms sec. 30e 

Dial lights 6.3v 

A box of 10 for only 50c. Post paid 

20 W Transformer 

240v to 117v. 

Ideal for small conversion. 

$1.00 Add 20c. 


SPECIAL 

High quality TV Cabinet, 24in high, 
20in wide, 12in deep, with side 
handles and polished in Walnut, 
Maple. Ideal for Stereo, speaker 
cabinets, etc. 


ONLY $10.00 

Please add $2 N.S.W., $4 Vic., Qld. 
_$10 Elsewhere. 

2 pin speaker plug 

and Sockets. 

With pola rity prov. . 10c 

7 Pin Valve Sockets 

50c for 10. Add 10c Post. 
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is a medium-sized 9V type, which should 
have a long life at the average drain of only 
7mA. The battery type is not a well-estab¬ 
lished one in this country, but supplies are 
apparently now obtainable through the usual 
trade outlets. 

Price of the TF-2700 is quoted at $225.00 
plus sales-tax where applicable. Inquiries 


NEW MARCONI BRIDGE 

A recent addition to the range of measuring equip¬ 
ment manufactured by Marconi Instruments is the 
Universal Bridge type TF-2700. Fully transistorised, 
the instrument is compact and self-contained and 
provides for a very comprehensive range of 
measurements on resistors, capacitors and inductors. 

The instrument was sent for review by the sole 
agents for Marconi in Australia, Amalgamated Wire¬ 
less (Australasia) Ltd. 

The TF-2700 measures only lliin x 8in which is thoughtfully 
x 8in and weighs a mere 81b. The stout made from plastic to 
aluminium case is finished in two-tone grey guard against corro- 
lacquer, with an attractive panel escutcheon sion, and the simple 
in brushed aluminium extrusion. A rack is but cunning “pilot 
thoughtfully provided at the rear of the case lamp” (a piece of 

for the instruction manual, to reduce the luminous red tape unmasked by the func- 
risk that the latter will “stray.” tion switch) which while quite effective 

The instrument provides for both DC and does not contribute to battery drain. 

AC bridge measurements for resistance, and Incidentally the battery for the instrument 
AC bridge measurements for capacitance 
and inductance. Eight value ranges are 
provided for each of the R, L and C 
functions; in conjunction with a multiplier 
switch calibrated in “xO.l” steps and a 
vernier dial graduated in “x0.002” divisions, 
this allows measurements of from 0.5pF— 
llOOuF, 0.2uH—110H, and 10 milliohms 
to 11M. 

Loss balance controls are provided, cali¬ 
brated at 1KC to allow determination of 
Q from 0—10 or D from 0—0.1 and 0— 

10. A sensitivity control is provided, and the 
internal AC bridge source operates at 1KC. 



should be directed to the Engineering 
Products Division of Amalgamated Wireless 
(Australasia) Ltd., at 47 York Street, Syd¬ 
ney. (J.R.) 


KITSET FOR ALL-WAVE RECEIVER 

A.C.E. Radio recently announced the introduction of the JR-200 
“communications receiver” kitset. A sample of this kitset was ex¬ 
amined in our laboratory and, for the price quoted, could be quite a 
proposition for the home constructor cum short-wave listener. The 
frequency range covered is 550KC to 3IMC in four bands with 
bandspread on a logging type dial scale. 


The kit comes “complete to the last nut no longer available from Australian manu- 
and bolt,” no additional components or facturers. 

On the AC measuring ranges (L, C and metalwork being necessary. Mechanical The major components of the kitset are 
R) direct voltage or current may be applied construction is quite sound, heavy-gauge already mounted, including the tuning 
to the test component for polarisation or metal being used throughout and well capacitors and dial mechanism. All the 
saturation checks, etc. Up to 500V may be finished. The front panel is recessed be- constructor has to do is to run the actual 
applied and up to 40mA passed through hind a rolled lip on the front of the case, wiring and solder in the resistors and capa- 
the jacks provided for this purpose. In ad- which is made in two sections for easy citors. A very clear step-by-step instruction 
dition external DC and AC bridge ener- access. Lettering on the front panel is sheet is included and the above compon- 
gising may be applied on all ranges as painted, not engraved, but should with- ents are on clearly identified cards in the 
appropriate; the AC bridge detector has a stand the normal wear and tear. The chassis order of insertion into the kitset. There is 
usable response from 20cps — 20KC. is steel with cadmium plating, passivated to even a scale provided with the instructions. 

The basic accuracy of the instrument is « ive S ood resistance against corrosion. which may be used to cut the hookup 

quoted as ±1 per cent of the reading ±0.1 Heart of the kit is undoubtedly the tuning Wi I?. t0 the correct ... . 

per cent of the range full scale. The indue- gang assembly, the fully calibrated dial J- , P? wer cord .™ at came ™ 

tance ranges have an additional -1-0.2 per system and the prefabricated 4-band coil sample kit was a twin-conductor type but 

cent of reading, —0—0.3uH. The first unit — the last-named in particular being tdls w !“ supplemented in future kits, 
ranges of each function have approximately a most workmanlike unit. Such units are we understand, with a regular 3-core nex 


2 per cent final accuracy. Residuals to be 
subtracted are 0.2pF for Co, 0.2uH for Lo 
and 2 milliohms for Ro. 

Checked out in our laboratory these 
specifications proved to be quite easily met 
by the review sample. Out of curiosity we 
also tried measuring an office paper clip, as 
Marconi suggest in one of their recent ad- 
vertisments. This is admittedly a hard test, 
but the TF-2700 proved quite able to 
arrive at a credible result. 

Bridge balance indication is via a small 
centre-zero meter, mounted in the familiar 
Marconi inverted position. For DC meas¬ 
urements the meter indicates in both direc¬ 
tions, while on the AC ranges it moves only 
to the right as a result of the detector 
circuitry employed. In all cases the indi¬ 
cation is easily observed and unambiguous. 

Other noteworthy points about the instru¬ 
ment: the tilting foot or “bail,” which 
allows convenient bench-top operation; the 
panel terminal markings which permit the 
instrument to be used with external detec¬ 
tors, or to be used as a detector for external 
bridges (there is also a convenient earth 
terminal for measurements with a “guard”). 
Also the rear-case battery compartment, 




\V\NNV\XN\ 



The kit builds up into the equivalent 
of a standard commercial receiver. 

It could conceivably be reworked 
into something more pretentious if 
the constructor has the necessary 
background . 
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and plug. The original flex and plug will be 
left with the kitset, since it may be used 
with the “remote” socket on the rear apron 
for transmitter control. 

The receiver is designed for use with 
loudspeakers of about 8 ohms impedance. 

The circuit has one RF and one IF stage 
with mixer and separate oscillator, but no 
power supply regulation. It incorporates a 
BFO, a simple noise limiting detector and 
an S-meter arbitrarily calibrated in S points. 
The “function” switch allows for remote 
control of a transmitter through the socket 
mentioned earlier. 

In this original form, the receiver should 
give good sensitivity, when properly aligned, 
but selectivity would probably be sufficient 
only for general broadcast and short-wave 
listening. It would probably not be equal 
to the demands of a “communications” situ¬ 
ation. 

The possibility remains, however, of using 
the kit as the basis for a more pretentious 
circuit, within the limits of chassis space 
and power supply rating. 

The purchase price of the JR-200 re¬ 
ceiver kitset is $89 and it may be obtained 
from A.C.E. Radio, 136 Victoria Road, 
Marrickville. (K.W.) 
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HANSEN METERS 

FULLY COVERED BY GUARANTEE 



MODEL M70 

PRICE: $81 50 

plus Tax F.OR. Sydney 



MODEL SM 

PRICE: $19.00 

plus Tax F.OR. Sydney 


Sensitivity: DC-33,000 opv 

AC-15,000 opv 
Volts: DC-0 to 3000 (7 ranges) 
AC -0 to 3000 (8 ranges) 

Current: DC:0-300uA (2 ranges) 
0-300mA (3 ranges) 0-I2A (2 
ranges) AC: 0 to I2A (2 ranges) 
Ohms: 0-200K 0-200 Meg 

(4 ranges) 

Capacity: 0-2000uF (5 ranges) 
Inductance: 0-I0.000H (4 ranges) 
GM: 0-20,000 umhos 

Decibels -28 to 4- 58 (6 ranges) 
RF Volts: 0-1200 rms (4 ranges) 
0-3500 p-p (4 ranges) 

Sensitivity: DC:20,000 opv 

AC:5,000 opv. 
Volts: DC:0-700 (7 ranges) 

AC:0-700 (6 ranges) 
Current: DC:O-50uA, 0-7-l40mA 
Ohms: 0-5-500K: 0-50 Megs. 

Capacity: 0-0.03 - 0.6 uF 

Inductance: 0-5-500H 

Decibels: -20 to 4-59 

RF Volts: 0-14 rms: 0-40 p-p 


Sensitivity: DC:20,000 opv. 

AC: 10,000 opv. 
Volts: DC:0-600 (6 ranges) 

AC:0-600 (4 ranges) 
Current: DC:0-50uA-1 2mA- 

300mA 

Ohms: 0-1 OK: 1-10-100 Megs 

Capacity: 0-0.03-0.6 uF 

Inductance: 0-5000H 

Decibels: -15 to 4-58 

S Meter & Tube Emission Tests 


Sensitivity: DC:6000 opv. 

AC:2,700 opv. 
Volts DC:0-600 (5 ranges) 

AC:0-600 (4 ranges) 
Current DC: 0-300uA: 0-12 

-300mA 

Ohms: 0-20K:0-2-200 Megs 

Capacity: 0-0-1-0-2uF 

Inductance: 0-I000H 

Decibels: -15 to 4-58 

S Meter & Tube Emission Tests 



MODEL FN 

PRICE: $31.50 

plus Tax F.OR. Sydney 



MODEL SC 

PRICE: $15.15 

plus Tax F.OR. Sydney 


JACOBY, MITCHELL & Co. Pty. Ltd. 


469-475 KENT STREET, SYDNEY. 


26-2651 


MELBOURNE: 

15 ABBOTSFORD ST., 
NTH. MELBOURNE. 
(30-2491-2) 


ADELAIDE: 

652 SOUTH ROAD, 
GLANDORE. (53-6117) 


BRISBANE: 

T. H. MARTIN P./L., 
WILSON HOUSE, 
CHARLOTTE ST. 
(2-1783) 


PERTH: 

C. F. LIDDELOW & CO., 
252 WILLIAM ST., 
PERTH (28-1102) 


TASMANIA: 

K. W. McCULLOCH P./L 
P.O. BOX 606G 
LAUNCESTON (2-5322) 
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ARMSTRONG INTEGRATED STEREO AMPLIFIER MODEL 221 

The Recorded Music Salon, of 23 Collins St., Melbourne, announce release of the 
model 221 integrated stereo amplifier, produced by Armstrong Audio Ltd., of Warl- 
ters Road, London, N7. The amplifier is being offered as a worthy companion unit 
for other high fidelity equipment distributed by the Recorded Music Salon. 



A front view of the Armstrong 221 amplifier, as sub¬ 
mitted for assessment. The perspex front panel is neat 
and functional. The colour scheme is light grey back¬ 
ground, olive rectangles and mid-grey knobs. 


Physically, the amplifier is built up from 
several sub-assembly panels, attached to a 
base frame and suitably interconnected. The 
unit is obviously designed with a view to 
mounting in existing hi-fi furniture or 
alternatively fitting into a free-standing case. 
Wiring and components are readily access¬ 
ible for test and service, although the 
assembly is rather less rigid than would be 
a single solid chassis. 

This impression is compounded to some 
extent by the perspex control panel, which 
is supplied separately, for attachment to the 
face of the cabinet in which the amplifier 
may be housed. In fact, this approach has 
much to commend it to the person who 
wants to build-in the amplifier, since he is 
spared the problem of how to dress the 
large cutout, which becomes necessary, when 
the escutcheon is a fixture to the chassis. 

Electrically, the 221 amplifier is a logical 
extension from the earlier 222 unit. It 
involves the same basic valve amplifier, 
which is quite like the basic valve-type 
“Playmaster” designs, featured from time to 
time in this journal. 

A single multi-bank switch on the front 
panel allows signal to be selected from 
stereo or mono pickup input, radio input 
or tape input, the latter assuming the use 
of an external tape preamplifier or a com¬ 
plete tape recorder with appropriate signal 
output facilities. Manufacturer’s literature 
quotes the sensitivity of these input channels 
as 80mV minimum for full power output, 
a figure which we verified. 

After selection, the signal passes to an 
ECC83 twin triode in each channel. Asso¬ 
ciated with this valve are continuously vari¬ 
able bass and treble controls, arranged in 
“passive” circuitry, a balance control and 
a volume control which feeds the basic 
power amplifier. 

Output jacks for tape recording are con¬ 
nected directly to the “hot” ends of the 
stereo volume controls. No isolating resistor 
is provided at this point, so that care 
would be necessary to ensure that external 
cables and circuitry did not preiudice the 
signal passed to the main amplifier. 

The main amplifier itself is a quite con¬ 
ventional push-pull arrangement. In each 
channel, the triode portion of an ECL86 
(6GW8) serves as a voltage amplifier, 
driving a pentode section directly. The 
second triode section inverts the phase, in 
a floating paraphase configuration, for the 
remaining ECL86 pentode. 

Surprisingly, the output valves are used 
in straight pentode connection—not ultra- 
linear—and the output transformers have 
simple, tapped secondaries to provide for 
load impedances of 4, 8 and 16 ohms. 

Feedback is taken from the 16-ohm 
tapping to the cathode of the voltage 
amplifier, with the usual phasing capacitor 
and step-circuit included as a precaution 
against instability. 


filter, selected by a slide switch on the 
rear of the chassis, which attenuates the 
bass gradually below about lOOcps, by 
modifying the coupling into the basic am¬ 
plifier. 

On the front panel are three push-but¬ 
tons. One introduces bypass capacitors on 
either side of the triodes following the 
tone controls, which roll the response fairly 
steeply beyond 8KC. A second push-button 
modifies the signal paths around the volume 
controls, which are tapped in the case of 
the 221, to produce a loudness contour suit¬ 
able for low level listening. 

The third button provides an additional 
monitoring facility of special use when an 
associated tape recorder has off-the-tape 
monitoring facilities. 

Tested into a 16-ohm resistive load the 
amplifier delivered just about the neat 10 
watts per channel at lOOOcps at the point 
of clipping. The figure diminished slightly 
to just over 9 watts at 50cps and increased 
to about 11 at 10KC. 

Into a 4-ohm load, with just half the 
secondary winding is use, power output re¬ 
mained unaffected at 50 and lOOOcps but 
diminished to about 6.5 watts at 10K.C, 
doubtless because of some leakage reactance 
between windings. With typical program 
material, this reduction in high frequency 
power output is not likely to be significant 
and, in any case, applies only to the 4-ohm 
case. 

To check frequency response of the valve 
section, input was fed to the “Radio” 
socket and the treble and bass controls 
adjusted to produce level response over the 
audio range. This condition, involving 
variations of no more than a fraction of a 
decibel, occurred with the bass control at 
“0” and the treble control 44 -4-1.” 

From the positions, as noted, the treble 
control offered a variation of -f-14 to —9dB 
at 1QKC, while the bass control varied 
the response at 50cps within the range 


ample gain, no sign of input circuit over¬ 
load on peaks of signal and a commend- 
ably low level of background hum and 
noise with the volume control in a typical 
operating position. All controls operated 
very smoothly, adding up to a unit which 
is very easy and very pleasant to use. 

In short, a hybrid amplifier of fairly 
conventional but “safe” design, with ade¬ 
quate facilities for domestic high fidelity 
installations and capable of excellent results. 

| New Components from A WV | 

AMALGAMATED WIRELESS VALVE 
CO. PTY. LTD. has announced availa¬ 
bility of the following new products. 

High reliability silicon NPN power tran¬ 
sistors, Type 40366, 40367, 40368 and 
40369, for power switching and amplifier 
applications in industrial and military equip¬ 
ment. The 40366, a triple-diffused silicon 
NPN planar type, in JEDEC TO-5 pack¬ 
age, has a power dissipation capability of 
5W. The 40367 is a silicon NPN home- 
taxial type in JEDEC TO-5 package, and 
has a power dissipation capability of 5W. 
The 40368 is a silicon NPN hometaxial 
type in a JEDEC TO-8 package with a 
power dissipation capability of 25W. The 
40369 is a silicon NPN hometaxial type 
in JEDEC TO-3 package and has a dissi¬ 
pation capability of 75W. 

RCA Industrial NPN Power Transistors, 
Types 2N3878, 2N3879 and 40375. These 
are all epitaxial high-current transistors. The 
2N3878 and 40375 are amplifier types in¬ 
tended for audio, ultrasonic and RF cir¬ 
cuits. Type 2N3879 is a switching tran¬ 
sistor intended for use in high-current, 
high-speed switching circuits. Type 40375 
has an attached heat radiator and is intend¬ 
ed for printed wiring board mounting. 

RCA Industrial Silicon NPN “Overlay” 
Transistor. This is an epitaxial silicon 
NPN planar transistor employing an ad¬ 
vanced version of the RCA “overlay” 
emitter-electrode design. It is intended for 
Class A, B or C amplifiers, frequency 
multiplier or oscillator circuits, and may 
be used in output, driver or pre-driver 
stages in VHF and UHF equipment. 

Also from AWV comes news of a range 
of vacuum variable capacitors suitable for 
transmitter applications up to 27MC. The 
standard range employs shaft tuning, but 
most types can be modified for axial pull 
tuning. AWV says these capacitors are 
particularly suitable for the modernisation 
of older transmitters. 

Inquiries should be addressed to Amal¬ 
gamated Wireless Valve Company Pty. Ltd., 
Private Mail Bag, Ermington, N.S.W. 


The new 221 amplifier differs mainly 
from the earlier 222 unit by virtue of a 
solid-state preamplifier introduced between 
the normal pickup input jacks and the 
selector switch previously mentioned. The 
preamplifier involves two NPN silicon 
transistors in each channel, powered from 
the main amplifier supply and with feed¬ 
back type compensation to suit magnetic 
pickups. Input sensitivity for this purpose 
is quoted as 3.5mV for full output, with 
an input impedance approximating 50K. In 
fact, we found the system to be rather 
more sensitive than claimed. 

In addition to the matters mentioned, 
the 221 amplifier incorporates a rumble 


-1-12 to — 12dB. 

Again, from the level position, the 3dB 
“down” points occurred at 25cps and 30KC. 
(All the above readings were taken with 
the “scratch” and “rumble” filters out of 
circuit.) 

Square-wave tests performed through the 
basic power amplifier (signal fed to the 
volume control slider) gave a virtually copy¬ 
book wave at 1KC but a markedly round¬ 
ed wave at 5KC, suggesting a fairly severe 
step-circuit action. This was confirmed by a 
large apparent tolerance, which the ampli¬ 
fier exhibited to parallel capacitance across 
the load resistor. There should be no risk 
of supersonic oscillation under any likely 
load conditions. 

On test with a typical magnetic pickup, 
the amplifier performed very well, with 
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Public A ddr ess Amplifiers 

Models PA 35 and PA 65 

These amplifiers are intended to cover a large range of requirements where reinforcement of speech 
and/'or music is required. They are eminently suitable for installation in clubs, conference rooms, 
restaurants, hotels, etc. 



TECHNICAL SPECIFICATIONS 



PA 35 

PA 65 

Nominal power 

35 watts 

65 watts 

Peak power 

40 wat+s 

70 watts 

Microphone sens. 

3MV (I00K ohms) 

As PA 35 

Pickup sens 

I25MV (1 megohm) 


Tone control 

Minus 20DB at I0KC 

If 

Response 

30-17,000 CPS + 3DB 


Noise 

Minus 60 DB 

II 

Inputs 

1 microphone/ 1 pickup 

II 

Provision tor 

50 ohm Input 

II 

Output impedance 

100V Line (330 ohms) 

" 

Regulation 

3 DB 

II 

Valves 

Two I2 Ax7 

Two 6DQ6B 

II 

Rectifier 

5 x IN3I94 Silicon 

II 


Diodes 

A, PA35 

Fuse 

2 amp. 

2 amp. 

Dimensions 

16" x 9f" x 6i" 

As PA 35 

Gross Weight 

21 lb. 

21 lb. 


PA 35 $117.25 
£58/12/6 

PA 65 $138.60 
£69/6/- 

Price Retail Plus Sales Tax 



AGINTS: 

W.A.: D. K. Northover A Co., 337 Wellington St.. PERTH. 
S.A.: Neil Mu.ler PtY. Ltd., 8 Arthur St., UNLEY. 

N.S.W.: Jacoby, Mitchell & Co., 469-475 Kent St., SYDNEY. 


TAS.: Hcmecrafts-Tasmania, 199 Collins St., HOBART. 
Nichols Radio, 91 Wellington St.. LAUNCESTON. 

OLD.: T. H. Martin Pty. Ltd., 35 Charlotte St., BRISBANE. 
N.Z.: P. H. Rothchild, 83 Pretoria St., LOWER HUTT. 
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Wow and Flutter Meter 

From the Technical-Physical Laboratories in West¬ 
ern Germany comes this “Miniflux” ME-101 Wow 
and Flutter Meter, a fully transistorised instrument 
eminently suitable for use in laboratories and 
advanced servicing organisations. It was sent for 
review by the Australian agents, Jacoby, Mitchell 
and Company Pty. Ltd. 


The ME-101 “Tonschwankungsmesser” is 
suitable for checking wow, flutter and 
average speed drift in many types of record¬ 
ing and reproducing equipment, including 
tape recorders, gramo turntables and motion 
picture machines. It has been designed to 
be easily and rapidly used, and would be 
quite suitable for production testing by non¬ 
technical personnel. 

For those not familiar with the meaning 
of the terms “wow,” “flutter” and “average 
speed drift” or with the instruments used 
to measure these, it should be explained 
that all practical recording and reproducing 
equipment exhibits unavoidable speed varia¬ 
tions which cause the pitch of the repro¬ 
duced signal to differ from that of the 
original. The better the equipment, the 
smaller these speed variations and the 
smaller the pitch deviations, but they are 
always present in some degree. 

The extent to which the reproducing 
speed differs by a more or less fixed amount 
from the recording speed is termed the 
average speed drift. As this drift will result 
in the average pitch of a reproduced signal 
being different from the original, it can 
be measured by recording a tone of known 
frequency and noting the difference in fre¬ 
quency after recording and replay. The 
average drift is usually expressed as a per¬ 
centage of the original tone frequency. 

Quite apart from these “fixed”, or more 
strictly long-term speed variations, there are 
short-term variations which result in a 
noticeable—or potentially noticeable—fre¬ 
quency modulation of the signal. When 
these variations are predominantly of a very 
low frequency nature (about 0.5-5cps) they 
are termed “wow”; when of a higher fre¬ 
quency they are termed “flutter.” Both words 
seek to describe the subjective effect as far 
as the listener is concerned. 

The ME-101 is intended to operate at 
the standardised measuring frequency for 
wow and flutter testing, which is 3150cps. 
Thus it may be used with test discs and 
films having a tone of this frequency, while 
for tape measurements there is a tone 
oscillator built into the instrument (output 
at 800 ohms impedance, approx. 400mV). 
However, if the only test discs or films 
available to the user are based on the 
alternative tone frequency of 3000cps, the 
ME-101 can be recalibrated to suit. 

The input terminals of the measuring 
section accept signals within the amplitude 
range 30mV-30V, at an impedance level 
of greater than 10K. After passing through 
amplifiers, filters and limiters the signal is 
demodulated in an FM slope detector. The 
DC component of the demodulated signal 
is then used to actuate the “per cent drift” 
meter, which is calibrated for + 4.5 per 
cent. The AC components are further ampli¬ 
fied, passed through an optional CCIR/DIN 
weighting filter and fed to a peak detector 
which actuates the “per cent wow and 
flutter” meter. The latter is provided with 
two ranges, calibrated 0-0.5 per cent and 
0-2.5 per cent full scale. 

The readings given by both meters are 
normally full-wave peak, but additional 
time-constants may be added to produce 
average readings. The CCIR/DIN weight¬ 
ing filter may be shorted out by pressing 
a “linear” button, in which case the 
response of the wow and flutter measuring 
section is 0.5-500cps ( —3dB). 

Built into the instrument are three cali¬ 
bration checks. By pressing the “prufen” 
(test) button, the inbuilt oscillator is con¬ 
nected directly to the measuring section. 



TONSCHWANKUNGSMESSER 


VtQVt AND FLUTTER METER 




This allows the user to set the drift meter 
to zero, cancelling out instrument drift. 
Then by pressing another button the oscil¬ 
lator frequency is shifted bv a known 4- 2 
per cent, allowing the drift meter calibra¬ 
tion to be checked. And finally, by pressing 
a third test button (along with the test 
and linear buttons) the inbuilt oscillator is 
frequency modulated to correspond to 0.3 
per cent wow and flutter. This allows the 
user to check and possibly adjust the cali¬ 
bration of the second meter. 

At the rear of the instrument are output 
terminals to allow the amplified wow and 
flutter components to be viewed on an 
oscilloscope. In addition, there is provided 
a socket to allow the use of external weight¬ 
ing filters, if these are desired, and a DIN 
connector to allow single-cable connection 
to tape and disc equipment which is pro¬ 
vided with a similar connector. 


The instrument is quite compact—7in x 
8in x 11$ in—and being transistorised is 
a modest 5Kg (approx. 111b) in weight. It 
is attractively presented in a two-tone grey 
lacquered case, with two attractive and 
easily read meters. Control layout is most 
convenient, and operation is quite easily 
mastered. 

In tests which we carried out the ME : 101 
proved to be unambiguous in its readings, 
which checked quite well with the known 
performance of the items of equipment 
used for testing. It would thus seem to us 
to be a most attractive and efficient instru¬ 
ment, representing excellent value at the 
quoted price of $320. 

Inquiries should be directed to Jacoby, 
Mitchell and Company Pty. Ltd., at 469- 
475 Kent Street, Sydney. (J.R.) 


PORTABLE MEGAPHONE AND SIREN 

An electronic siren which, at the peak of its sound, can be converted 
instantly to a megaphone, is one of the latest devices available for 
police and other emergency services. 

intermittent type operation expected with 
this type of transistorised megaphone, long 
life could be expected from these batteries. 

The only genuine criticism that we can 
make of this unit is the lack of an on- 
off switch. This function is combined in the 
press-to-talk button on the microphone 
which could lead to accidental switching on 
and flattening of the batteries. 

The Sirophone is available for $132, re¬ 
tail, from Convoy International Pty. Ltd., 
449 Kent Street, Sydney. (K.W.). 



CONVOY INTERNATIONAL PTY. 
LTD., recently submitted a sample of their 
“Sirophone” combined loud-hailer and siren 
for inspection in our laboratory. This unit 
may be carried with a shoulder strap or 
mounted on a vehicle for mobile applica¬ 
tions. The separate microphone with inte¬ 
grated control switch allows semi-remote 
operation. The Sirophone is well finished 
in appearance and designed for weather¬ 
proof operation. 

A push-button control on the horn of the 
unit produces a rising siren note which 
carries over long distances. A second push 
on this control immediately switches off the 
siren and prepares it for spoken communi¬ 
cation. The maximum power claimed by 
the manufacturers is 16 watts, and the 
fidelity for speech appeared quite adequate 
when tested in typical locations. 

The total weight of 5 pounds, complete 
with batteries, should allow the unit to be 
carried for long periods without fatigue. 
When not in use, the microphone slips into 
a padded clamp on the body. 

The batteries used are 8 medium size 
cells, such as Eveready type 835. With the 


TRANSISTOR SERVICE 

ALL JAPANESE MAKES 

REPAIRED 

including . . . 


Aristone 

Aurora 

Belair 

Berlin 

Crown 

Fujiya 

General 

Hitachi 

Kenco 

Mariner 

Mitsubishi 

Nanaola 

National 

Nivico 

Sanyo 

Sony 

Spica 

Standard 

Sharp 

Toshiba 

Yashica 


We do not sell spare parts 

PETER G. BROUGHTON 

21 1 George Street 
Sydney Tel. 27-5831 
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APPRENTICESHIPS IN TIE RAAF 



Engines. Engine Fitter pictured at work check- Electrical. An N.C.O. Electrical Fitter instructs Armament. Armament Fitters fitting a 30 mm. 

ing equipment inside a Sabre jet. Electrical Servicemen in the operation of the Aden Cannon to a mock-up of a Sabre fighter. 

voltage regulator test bench. 



Instruments. Instrument Fitters reconditioning 
aircraft gyroscopic equipment at No. 2 Air¬ 
craft Depot, Richmond, N.S.W. 



Radio. Radio Technicians (Ground) adjusting 3- 
Kilowatt high-frequency transmitter. 



for boys 15 & 16 years 

THIS IS WHAT A RAAF APPRENTICESHIP OFFERS: 


Thorough training in Radio, Instrument, Electrical and 
Mechanical Engineering at NO COST to parents — 

Full Trade Union recognition • Free medical and dental 
care • Free food and accommodation • All clothing and 
necessaries provided • Generous pay while training • 
Six weeks’ annual leave with free return home travel. 

Selected apprentices may be given Technical College 
Diploma or University Degree courses and appointed as 
commissioned officers in the Air Force Technical Branch. 
Australia today lives in a technical world ... it is a 
sphere of life that is giving young men the opportunity 
to rise to great heights and responsibility. Despite this 
wide scope, however, competition is tremendously keen 
and it is the men with the better training and experience 
that will secure top technical positions. RAAF Appren¬ 
tices receive expert training for a lifetime career in the 
growing field of electronics—or in the associated engin¬ 
eering fields of instruments, electrical, engines, airframe, 
mechanical transport or armament. Airmen who 
completed their apprenticeship only a few years ago are 
now qualified RAAF technicians and leaders in these 
fields, and later on, should they so desire, could be 
equally important in an appropriate civilian capacity. 
Ask yourself as a parent. Do you want security for your 


son? Do you want him to learn a specialised skill? Do 
you want him to have the chance to travel? Do you want 
him to grow up in comradeship and a happy healthy 
environment? All this can be his as a RAAF Apprentice. 
As a parent what will you advise him to do? 
QUALIFICATIONS. An applicant must be a British 
subject, permanently residing in Australia, aged 15 but 
not 17 years on 1st January, 1967, and be medically fit. 
He must have passed, or be currently studying Fourth 
Form standard or its equivalent with English, Mathe¬ 
matics and Science. 

APPLICATIONS CLOSE 15th AUGUST, 1966 
clip out coupon 
Staff Officer Recruiting 
Headquarters Support Command, RAAF 
Victoria Barracks, MELBOURNE. 

Please send full details of career through 
the RAAF APPRENTICESHIP SCHEME. 

Name. 


Director General of Recruiting, Department of Defence. 


Address 


State 


RA1-FP.56 
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TRADE RELEASES-IN BRIEF 


AUSTRALIAN GENERAL ELECTRIC 
PTY. LTD. sends details on the new 
Cl06 Series of silicon controlled rectifiers, 
developed in U.S.A. by the General Electric 
Company. The makers claim these are the 
first plastic encapsulated SCRs in a rectan¬ 
gular fiat-pack design for high package den¬ 
sity printed wiring boards. Advantages 
claimed are: improved reliability, because 
of the planar passivated process used, which 
has all junctions protected by a silicon 
dioxide layer; good sensitivity, so that the 
devices operate directly from low-signal 
sensors such as thermistors, photo-conduc¬ 
tive cells, strain gauges and similar units; 
rugged and compact construction. 

General Electric say the C106 Series of 
SCRs has been designed for a variety of 
mount-down methods, including printed cir¬ 
cuit, plug-in socket, screws or point-to-point 
soldering. 

Further details are available from Aus¬ 
tralian General Electric Pty. Ltd., 103 York 
Street, Sydney or 552 Lonsdale Street, Mel¬ 
bourne. 

FERGUSON TRANSFORMERS (SALES) 
PTY. LTD. has accepted the Australian 
agency for the Matsunaga International 
range of variable transformers and slide 
regulators. Availability extends from a 
primary of 100V with secondary of 0 to 
115V at 50VA, to a fuliy motorised, remote- 
controlled, three-phase 415V primary with 
a secondary of 0 to 480V at 30KVA. A 
full range of 240V transformers is also 
available. Catalogues can be obtained by 
writing to Ferguson head office at 331 
High Street, Chatswood, N.S.W. or Branch 
Offices in all States. 

STANDARD TELEPHONES AND 
CABLES PTY. LTD. and its subsidiaries 
earned a consolidated net profit of 
$1,446,576 for the 12 months ending Dec¬ 
ember 31st, 1965, an increase of $523,938 
on the previous year’s result. The profit was 
after provision for depreciation of $777,720 
(previously $679,400) and tax provision of 
$730,000 (previously $348,800). It repre¬ 
sents an earning rate of 13.7 per cent on 
shareholders’ funds. 

Export earnings for the year were the 
highest ever recorded by the Company. In¬ 
creased activities in the fields of integrated 
private communication systems, specialised 
power equipments, and industrial products 
accounted for an important part of the 
Company’s earnings. 

EMERSON AND CUMING, INC., of 

Canton, Massachusetts, U.S.A., has de¬ 
veloped new low loss casting resins, mar¬ 
keted under the name Stycast 35 series. 
These are intended to fill the increasing 
demand for encapsulants with loss tangents 
below 0.001. Features of the resins include 
high volume resistivity, high dielectric 
strength and low moisture absorption. Curing 
is effected at room temperature, after ad¬ 
dition of accelerator and catalyst, with a 
post cure at 160 degrees F. for the develop¬ 
ment of ultimate properties. For many ap¬ 
plications, the post cure is not necessary. 
Inquiries should be addressed to the 
Company’s Australian agents, Wm. 
J. McLelland and Co. Ltd., The Crescent, 
Kingsgrove, N.S.W. 

OLIMS CONSOLIDATED LTD. 51-61 
Princes Highway, St. Peters, N.S.W. is to 
make in Australia a desk-top electronic 
calculating machine. The Company says 
the machine is no larger than a typewriter, 
and can add, subtract, multiply, divide and 
accumulate results up to either 14 or 20 
digits. Operating time is six milliseconds for 
addition and subtraction, and 0.1 second 
for multiplication and division. 

Olims will make the machine in Austra¬ 
lia under licence from Hayakawa Electric 
Company, of Japan. 


JFD ELECTRONICS CORPORATION, 

of Brooklyn, New York, has introduced a 
new range of rugged, miniature, variable 
capacitors, Series VAM. These measure 
about iin long by 17-64in diameter, and 
are gold plated for high surface conduc¬ 
tivity, and to prevent corrosion. A high 
density insulator between rotor and stator 
provides good structural strength. 

The makers claim a Q factor of greater 
than 2,000, measured at 1,000MC and 
lOpF. Other features are: extremely low 
losses at higher frequencies; capacitance 
range from 0.8 to lOpF measured at 
1MC; insulation resistance of 10 megohms 
at 100 VDC and 25 degrees C; working 
voltage of 250V and test voltage of 500V 
DC. 

Australian agents for JFD components 
are the Ducon Division of the Plessey 
Components Group, Villawood, N.S.W. 

ALLIED CAPACITORS PTY. LTD., of 

752 Pittwater Road, Brookvale, N.S.W., has 
acquired Australian distribution rights for 
Silver Star capacitors, following the com¬ 
pletion of negotiations with the U.K. manu- 


The smaller version of the relays is listed 
under the DK77 series and is intended for 
use where a compact relay is required for 
mobile use or for other applications where 
small size is important. 

Coil ratings of 6, 12, 24, 28, 32, 48 and 
110 volts DC at less than 2.5 watts are 
available. A set of auxiliary contacts can 
be provided, with a choice of three differ¬ 
ent types of connectors. The operating 
time is less than 15mS. RF rating is 250 
watts up to 1000MC. Dimensions including 
connectors, are 2-3/8 x 2-1/8 x 11/16in. 

“Big brother” of the DK77 range is the 



DK60 series. This unit is larger and more 
rugged and is intended for heavier duty 
applications. 

Coil ratings are 6, 12, 24, 28, 32, 48, 
110 or 220 volts DC at 2 watts, and 6, 
12, 24, 110 or 220 volts AC at 6VA, 
50-60 cps. Auxiliary contacts can be pro¬ 
vided, with two sets of change-over con¬ 
tacts. The RF rating is 1000 watts up 
to 500MC. 

Operating time is quoted as being less 
than 30mS from application of coil volt¬ 
age and less than 15mS between contacts. 
The dimensions including contacts, are 
3-5/8 x 21 x 1-3/16in. 

In those relays where no particular pre¬ 
cautions have been taken, the isolation at 
10MC is quoted as 60 dB. However, where 
greater isolation than this is required (e.g. 
where high power is being used and the 
receiver front end must be given the utmost 
protection) then an extra device is added 


facturers, Johnson Matthey and Co. Ltd., 
and their Australian associates Matthey 
Garret Pty. Ltd. The capacitors will be 
marketed by Ferris Bros. Pty. Ltd. 

The Silver Star range of silvered mica 
capacitors is used in precision equipment 
throughout the world. Allied Capacitors 
plan to give complete coverage and service 
of these capacitors to the Australian elec¬ 
tronics industry. At present there is a de¬ 
livery delay of about 10 weeks. 

STANDARD TELEPHONES AND 
CABLES PTY. LTD. has appointed Mr 
Gerald York as the company’s West Aus¬ 
tralian representative. Mr York served in 
the Royal Australian Navy for 19 years 
and held the rank of Lieutenant-Commander 
when he retired in 1964. Since joining 
S.T.C. 15 months ago, he has held the 
position of Installations Manager of the 
Radio Transmission Division at the com¬ 
pany’s Liverpool works. 

AUDIO ENGINEERS PTY. LTD. advise 
that in their advertisement on page 116 
in the June issue of “ELECTRONICS Aus¬ 
tralia,” the price of the Shure S.M.E. pick¬ 
up arm was shown as “From $37.20.” This 
should have read “From $77.20.” Audio 
Engineers apologise for the error and regret 
any inconvenience it may have caused. 

(Continued on Page 150) 


which gives an isolation figure of 100 dB 
up to 500MC. 

In order to achieve this order of isolation 
and protection for the receiver, a common 
practice is to incorporate an arrangement 
whereby the input to the receiver is shorted 
at the relay during periods of transmission. 

This method is not used on the Dow 
Key Coaxial Relay and a more refined 
method has been adopted: When the arma¬ 
ture spring is operated and moves away 
from the contact feeding the receiver this 
contact, which is in the form of a plunger, 
follows the armature contact for a very 
short distance. In doing so, it disconnects 
from the line to the receiver and, itself, is 
shorted to the frame. It is claimed that 
the method is really necessary to minimise 
increase in the VSWR on the line, which 
is quoted as less than 1.15:1 up to 500MC, 
into a 50-ohm load. 

The DK60 series is available with a 
choice of five different types of connectors. 

Last but not least is the DK78 series of 
manually operated coaxial switches. These 
have a bush type of panel mounting facility, 
with a black engraved plate. The com¬ 
mon connection enters at the rear centre, 
with the outputs arranged radially around 
it. The range includes single-pole two-, 
three- or six-way, as well as a transfer pair. 
A choice of five connectors the same as 
the DK60 relays is also available. 

The uses to which such switches may be 
put are many. For instance, where a 
number of different aerials are to be select¬ 
ed and fed to a bank of receivers and 
transmitters, such switches would be ideal 
for the purpose. 

The RF rating is 1000 watts up to 500MC. 
The VSWR and isolation are shown in the 
form of curves in the available literature. 
From these curves, the VSWR is less than 
1.1:1 up to 500 MC and the isolation is 
50dB or better at 500MC, according to 
the particular type. 

Each of these units is solidly constructed 
and well finished and is backed by the 
usual manufacturer’s guarantee. 

Further information may be obtained 
from R. H. Cunningham Pty. Ltd., 8 Brom- 
ham Place, P.O. Box 39, Richmond, Vic., 
or 64 Alfred Street, Milsons Point, N.S.W 
(I.L.P.). H 


COAXIAL SWITCHES AND RELAYS 

R. H. Cunningham Pty. Ltd. are the sole Australian Agents for 
products of the American Dow Key Co. Samples submitted to us 
for review indude two coaxial relays and a coaxial switch. 
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TV POWER BOOSTER UNIT 

AT LESS THAN HALF PRICE 

(EX LIQUIDATION STOCK H. G. PALMER) 

These TV POW-R boosters can be used in two ways. Firstly as a “straight-thru’ 
circuit giving extra boost to the TV signal for improved performance on one 
receiver. 

Secondly to boost signal strength to two or three TV receivers coupled to the 
one aerial. 

Full instructions supplied with each unit. 240 volt A.C, operation. 


Complete KIT for TRANSISTOR 6 PORTABLE $21.95 

The complete kit'of parts for the transistor six includes six transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed in attractive plastic cate as illustrated. 

Dials available for all States. Post and Pack: extra. N.S.W., $1.00, Inter., $1.30. 



NEW AMERICAN 


f 

1 


It 


6 > ^ 


$9.75 (£4/17/6) POST FREE 


NEW ENGLISH MAZDA TRANSISTORS 

TYPE EQUIVALENT Ducod type SFT 123 equlv, OC74 . 73c *•. 

XA101 OC4S R.F. Transistor. 55c Available in matched pairs at.$1.50 pair 

XA101 OC44 Ouc. Tramlstor. 75c eg. AUDIO OUTPUT 

XB103 OC7S AUDIO general purpose . . .. 75c Port and packing on transistors 15c any quantity. 


A.W.A. 23" E.H.T. transformers and 23" 110 deg. deflection yokes. New manu¬ 
facturers stock E.H.T. units $5.00. Deflection yokes $5.00. Post free 


NEW VALVES AT BARGAIN PRICES 


1A7GT . Me 

1C7G . 30c 

1D8GT . 95c 

1K3G . 40c 

1K7G . 49c 

1M5G . 40c 

1P3G . 25c 

105G . 25c 

1T4 . 45e 

3Q4 . 75c 

EF50 . 45c 


3S4 $1.00 

5Y3GT . $1.25 

5V4G . $1.00 

6B8 $1.00 

6C8G . 50c 

6F6 $1.00 

6H6. 35c 



6SN7GT . 95e 

6SS equiv. 6SK7. 85c 

6U7G . 45c 

6X5GT . 75c 

7C7 . 35c 

12AU7 $1.00 

11AT7 . $1.00 


1L56 . 95c 

12A6 50c 

12SK7 50c 

12SKS . 50c 

12SH7 . 50c 

866 1.50 

954 25c 

955 25c 

7193 25c 

EK32 . 68c 

EL33 . $1.00 


NEW 4-SPEED STEREO & MONO PLAYERS 


AT LESS THAN HALF PRICE 



PHILIPS 4-SPEED 
6V BATTERY PLAYER 
MONO $9.75 
STEREO $11.75 

Port and Packing. N.S.W., 75c. 
Post and Packing. Inter., $1.25 Extra. 



3300 RP.M. can be rap- 
plied with Otf without 
4-epeed reduction meek* 
onlrai. Mae 3W' * 2 V* i 
i\ 3Vi, Including rplsdle. 



$11.50 


NEW PORTABLE RECORD PLAYER 
CASES TO SUIT THE ABOVE TURNTABLE 

Attractive two-tone cabinet with plaitlc trim. 
Supplied with 51n x 7in speaker in felt-lined enclosure 
Space for amplifier and batteries or power supply. 

Dimensions: 15in x 13in x 7in. 

Post and Packing: N.S.W., 90c; Interstate. $1.20. 




EXTENSION SPEAKERS 

New 9x6 speakers in case. 
Port: Interstate, 55ci N.S.W. 40c. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding. 
60mA, $2.50. Plus Postage: N.S.W., 35c; 
Interstate, 52c. 

Prim.: 240v, Sec. 385 x 385 at 80mA, fil. 
6.3 and 5v, $2.75. Post.: N.S.W., 40c; 
Interstate, 75c. 

60mA H.T. Chokes, 75c. Post.: 20c. 


T.M.K. 

MULTIMETERS 

Before buying see our range of 
T.M.K. test instruments. As ad¬ 
vertised in April issue of Elect¬ 
ronics Australia. 


NEW MULTIMETER—$5.25 

POST EXTRA 

METER 6-1MA 1,000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 
SUPPLIED COMPLETE WITH TEST LEAD 
RANGE 0-100,000 OHMS 
•— IOt G—lOOv 0—500v 0—506MA 

0—50v 0—10v 0—lOOOv 

250t 50v <V— IMA 

•—500v 250v 0—100MA 


NEW MIDGET POWER TRANS. 

225 with 6.3v. 

25ci 


40mA prim., 240v. See 225 
Fil. Winding. 

*0 7C Postage: N.S.W.., 

Interstate 45c. 

30mA 240v Prim. 150 x 150v. Sec. with 6.3v 
FU. Winding. 

we Postage: N.S.W., 25c. 

jT"«/ O Interstate 35c. 

TRANSISTORISED SIGNAL INJECTOR, $5.50 

A MUST FOR QUICK TROUBLE SHOOTING 
Uaing TWO Transistors, complete with instruc¬ 
tion sheet and battery. Post free. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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RESISTORS, CONDENSERS AND POTENTIOMETERS 

We have purchased (he resistor and condenser stock of manufacturers including S.T.C. and Stroinbcrg-Carlson 
who have ceased the manufacture of television and radio receivers and can offer same at less than 25 per cent 
of list price. 

The resistors are mainly I.R.C. and Morganite in values from 200 ohm. to 5 meg. in }, 1 and 2 watt ratings 
and include some wire wound resistors. List price, $9.00 per 100. Our price, $2.00 per 100. 

Post and packing 25c extra. 

The condensers are in most popular makes and include mica, ceramic, paper and electrolytic in standard values. 

List price, $11 per 100. Our price, $2.06 per 100. Post and packing, 35c extra. 

The potentiometers are all current types and include switch pots, dual concentric and T.A.B. pots. 

List price, $12 per dozen. Our price, $2.50 per dozen. Post and packing, 25c extra. 

KEfrlUE For a Period with each lot of resistors, condensers or potentiometers purchased we will supply 

FSfiEE ^ ree: C> ne New Valve Type 6U7G, 6X5GT or 1T4 as advertised on this page. 


Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone. List price $78. 

Special Price $50. Post extra. 

Other types also available. 

NEW AMERICAN 

TWIN TELESCOPE TV AERIAL 

\ / Extends to 36in each section 

/ can be used singly for car or 

portable.$1.50 

Post 20c. 

NEW 4" 

NEW Gl 

\RRARD RECORD CHANGERS 


EXTENSION SPEAKERS 

Tfcts* 4" speakers are mounted In 
polished cabinets suitable for use 
as intercom, units or extension 
speakers. 

LIST PRICE.$12. 

SPECIAL PURCHASE ENABLES 
US TO SELL THESE UNITS AT 
$4. Post and packing, N.S.W., 
68c. Interstate, 98c. 



These New English Garrard Changers with High Fidelity Crystal 
Pick-ups and Sapphire Styll hare Just been superseded. We are selling 
some at LESS THAN HALF PRICE. Available In STEREO at 
$25.50. POST AND PACKING EXTRA, N.S.W., Sl.SOi OLD., VIC., 
__TAS., S2.23; W.A., S.A., $1.30._ 

USED HIGH SPEED 240V. AC/DC MOTORS 

These 240 ?. a.c. or d.c. motors are 1/8 H.P. with a speed of 
7.000 R.P.M. and are Ideal for small drills, grinders, etc. Dimension*, 

SViln s min, with 5/ 16in aplndle.83.75 

Post, N.S.W., 50c; Interstate. 85c. 


NEW 4-SPEED STEREO 
PLAYER F.O.R. $17.50 (£8/15/) 


NEW STEREO CHANGER. 
4-vSPEED F.O.R. $21.50 (£10/15/) 


SLIDER-SWITCHES 
10 pole 2-way silver plated contacts 38c 


TYGAN AND SARLON SPEAKER GRILLE FABRIC 

34Ir wide. List price $6 per yard. To clear at 84 per yard. 

Postage and packing. N.S.W.. 35c; Interstate 45c. 



LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated. 6 band 120KC to 390 Mesa 
Provision for crystal. CA 

Post N.S.W., 75c; Interstate, $1.23. 


BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., $3.75. Poet, N.S.W., 20c; 
Interstate, 20c. Transformer for above rectifier tapped for 6 to 12 volt, with 
circuit for charger. $4.75. Post, N.S.W., 75c; interstate $1.00. 

As above, 6 or 12 volt, at 2a mp„ $2.73 Post, N.S.W., 35cs interstate, 45c. Tram- 
formcr for above, $3.75. Post, N.S.W., 35c; Interstate. 45c. 


NEW 240V. A.C. MOTORS 

These small motors, size 51n x 3ln x 3Vhln, are 1-12 h.p., 
but are only suitable for intermittent use. $2.95. Post 
N.S.W, 33c; Interstate 30c. 


THE NEW C0LLAR0 3-SPEED 

iiinmiiii milt 

TAPE-DECKS 
2 & 4 TRACK 



The ideal deck for the 
home con$tructor, as am¬ 
plifier and all controls can 
_ be mounted on deck. 

• 3-speed 1T4, 3Ve, 7 Vi. • Pause control. • Takes 7Ln. spools. 

• Simplified controls, 4 Track, $48; 2 Track, $44. OSC Coils, $1.50 


NEW B.S.R. TAPE DECKS 

These new 3-speed B.S.R. Decks are fitted with a digital counter 
and will take 7in spools. 

2 Track, $35.50. 4 Track 45.25. 


NEW "TECH" V.T.V.M. MODEL TE65 

23 RANGES. 240V. A.C. powered. 

D.C.V. 1.5. 15. 50. 150, 500. 1.500 
A.C.V. 1.5. 15. 50. 150. 500, 1,500. 
D.B. — lOdb to 4-60db. 

Resistance. 1 ohm to 1,000 megohm. 

$42.5p POST $1.00 



A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 

SUITABLC FOR USE WITH THl COLLADO OR B.S.R. TAPE DICKS 

Using 3 silicon transistors as featured in October. Electronics Australia complete with kit of 
parts including transistors mono $7.50, stereo $13.00, 240 power supply for above $7.00. 



25 WATT .. S53.75, £24/17/4 

17 WATT $43.75, £21/17/4 

Post Extra on 15 Watt 
N.S.W., 10/; Interstate, 15/. 

25 Watt by Rail or Air. 

Too Heavy, for Post. 


NEW 17 & 25 WATT P.A. AMPLIFIERS 

The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as micro¬ 
phone preamplifier and two EL34 valves Ferguson push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coll tappings of 2 to 15 ohms. 
The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms if 
required at 20/extra. 

Inputs provided for microphone, pick-up, turd radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6DQ5 valves In push-pull output. 


12in speaker for above (10 watt).$6.75 

Crystal Microphones for amplifier.$4.75 


67/6 

47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STAN MORE, N.S.W. PHONE 56-7398. 
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ELECTRONICS ARE GOING PLACES 



A radio-equipped turtle is tracked by orbiting satellites to check 
its migratory voyages in the Atlantic Ocean. One of the million 
incredible uses of electronics for commerce and industry. 


EARN BIG MONEY® an 



STUDY AT HOME IN YOUR SPARE TIME 


You know as well as we do that electronics is the big 
new field that’s here to stay. Industry is using electronics 
in fields many people hadn’t dreamed of a few years ago. 

TRAINED MEN ARE NEEDED. Australia’s industries 
need, and must have, Electronics Engineers urgently. 
Salary scales are rising fast and electronic engineering 
specialists are making big money. Trained Australian 
Electronics Engineers can choose jobs anywhere in the 
world—the lack of these trained men is world-wide. 
Training is the key—qualifications are what matter. 

BE HIGHLY PAID IN THE WORK YOU LIKE MOST. 

You already have the interest you need to be successful 
in electronics—you can get the training you need through 


International Correspondence Schools. You can train for 
your career in electronics at night, in your own time, 
with the help of a School of Electronics as close as your 
mail box. 

ACT NOW! Fill in the coupon below and send it to 
I.C.S.—we will send you by return mail our Free Book 
“Your Career in Electronics.” You could be earning more 
money, doing the work that you like, sooner than you think. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 528, Division of Electronics 

400 Pacific Highway, Crows Nest, N.S.W. 


Which of these specialised I.C.S. 

Home Study Courses interest you most: 


□ Audio: Hi-Fi, 

Stereo 

□ Automation 
Electronics 

□ Automatic Controls 

□ Industrial 
Applications 

□ Nuclear 
Instrumentation 

□ Digital Techniques 

□ Transistors & Semi 
Conductors 


□ Communications 

□ Monochrome and 
Colour TV 

□ Electronic Drafting 

□ Printed Circuits: 
Conventional 

□ Printed Circuits: 

Micro Integrated 

□ Fringe Equipment 

Also Computer Programming 
for Commerce, Research, 
Industry 


^International Correspondence Schools 

i Dept. 528 Division of Electronics, 400 Pacific Highway, Crows Nest, N.S.W. | 

8 Please send me, without cost or obligation, your Free Booklet g 

■ “Your Career in Electronics" and full information about_ ■ 

I_ 

| Name (Mr., Mrs., Miss) 

| Address_ 

Phone_ 

Occupation_ 


Age 


„Dpt 528 
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First Y.R.S. Senior 


Radio Certificate 


Question 8: Select ONE constructional project 
whl:h you completed for the Senior Radio 
Certificate. Draw neat circuit diagrams for the 
unit selected. Indicate component values. Ex¬ 
plain the operating principles of this equip¬ 
ment. 


The first Senior Radio Certificate issued by the Wireless 
Institute of Australia — Youth Radio Scheme — has been 
awarded to a Sydney student. 

By Pierce Healy, VK2APQ* 


PAPER B 

Question 1: Using a neat sketch, describe the 

construction of a beam power valve. What 
advantages does a beam type have over an 
ordinary pentode? 

Question 2: (a) A parallel tuned circuit having 

a tuning capacitor of 200 picofarads reson¬ 
ates at a frequency of 3.5MC. Calculate the 

value of the inductor (coll) In microhenries. 
Write the formula and show all working. 

(b) Using the same coil, what would be the 

resonant frequency of the circuit if the tun¬ 
ing capacitor is changed to 50 picofarads? 


At the Kingsgrove High School, on 
Thursday May 5th, Mr T. J. Molloy, Di¬ 
rector of Administration of the Overseas 
Telecommunications Commission (Austra¬ 
lia), presented a Senior Radio Certificate 
and a book prize donated by the Commis¬ 
sion to Gregory Dunne, a fifth form student 
and a member of the school’s Youth Radio 
Club. 

About 150 persons comprising senior 
students and teaching staff attended the im¬ 
pressive function. On the dais were; Mr R. 
Cocking, Headmaster and Chairman; Mr 
R. Baty. Training Officer, O.T.C., Mr A. J. 
White, Field Training Officer, O.T.C., Mr 
Daintry, Publicity Staff, O.T.C.; Mr R. 
Black, Federal Co-ordinator, Y.R.S.; Mr 
Reedy, Deputy Principle, Kingsgrove High 
School; Mrs Dunne; school captains Neil 
Gould and Vivienne Powers. 

The aims and objects of the Youth 
Radio Scheme were related by Mr Black. 
He also commented on the progress that 
has been made during a relatively short 
period, and expressed appreciation of the 
interest many commercial undertakings were 
showing in the scheme and the worthwhile 
donations of components and tools as well 
as technical data that had been received 
from trade houses and persons interested in 
those aims. 

Mr Molloy spoke of the development and 
expansion of the electronics industry and 
the many careers available to those inter¬ 
ested in this particular field. He also stressed 
the need for training electronics engineers 
and technicians in increasing numbers and, 
to this end. expressed appreciation of the 
work of the Youth Radio Scheme in pro¬ 
viding initial training for those interested in 
radio and electronics. 

In presenting the Certificate, Mr Molloy 
congratulated Gregory on being the first 
member of a Y.R.S. Club to gain the Senior 
Radio award and expressed his pleasure in 
presenting the book prize donated by the 
Commission. 

To qualify for the Senior Radio Certifi¬ 
cate, a student,in addition to obtaining sat¬ 
isfactory passes in all lower certificate 
grades, must pass two written exams each 
of two hours duration (five questions 
selected from eight in each case) and com¬ 
plete six constructional projects. 

The theory papers set for the exam were: 

SENIOR RADIO CERTIFICATE 

PAPER A 

Question 1: Draw a block diagram to show the 
various Stages in a TRF receiver. Explain the 
principles Involved in the operation of a re¬ 
ceiver of this type. In what respects does the 
operation of a TRF receiver differ from that 
of a superheterodyne receiver? 

Question 2: Draw the circuit of a mains opera- 

,! ‘News and notes of Divisional and Club 
activities, submitted for inclusion in 
these columns should be forwarded 
direct to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W. 


ted power supply whioh will provide 6.3 volts 
for the filaments and 250 volts for the high 
tension of a short wave receiver. Then ex¬ 
plain how such a power supply operates. 

Question 3: Define (a) amplification factor, (b) 
space charge, (c) grid bias, (d) Inductive 
reactance, (e) automatic volume control, (f) 
pulsating DC. (g) capacitive reactance, (h) 
inter-electrode capacity, (I) intermediate fre¬ 
quency, (J) flux density. 

Question 4: Using neat sketches, show how a 
permagnetic loudspeaker is constructed. Ex¬ 
plain how It operates. Why is a speaker trans¬ 
former used In conjuction with such a loud¬ 
speaker? In what ways Is Its construction dif¬ 
ferent from that of an electro-dynamic loud¬ 
speaker? 

Question 5: Using neat circuit diagrams, Illus¬ 
trate and explain three common methods of 
coupling audio frequency ampli.ler stages. Dis¬ 
cuss the relative merits of these methods. 

Question 6: Describe one laboratory experiment 
which you have undertaken In your science 
course at school, relating to some aspect of 
Electricity. Magnetism or Electronics. Explain 
clearly the aim of this experiment, sketch the 
apparatus Involved, detail the various steps in 
the development of the experiment and tabu¬ 
late the results and conclusions you reached. 

Question 7: Select some constructional project 
you have completed which involved the use 
of transistors. Draw a neat circuit and ex¬ 
plain the pr.nciples of operation. Indicate the 
values of the components used. What special 
precautions did you take In handling the 
transistors? Select some project which Involved 
the use of at least three transistors. 


Question 3: Give neat sketches and brief ex¬ 
planations to show <how you would connect 

(I) a carbon microphone. (II) a crystal micro¬ 
phone and (ill) a low impedance dynamic 
microphone into the grid circuit of the first 
speech amplifier of a modulator or P.A. sys¬ 
tem. 

Question 4: Define (I) the “Q" of a coll, (il) 
distortion, (iii) impedance matching, (iv) power 
amplifier, (v) second harmonic, (vi) push-pull 
amplifier, (vii) link coupling, (viil) frequency 
modulation, (ix) carrier, (x) side bands. 

Question 5: An EMF of 1600 volts DC Is ap¬ 

plied to a resistance of 50 ohms connected 
In series with two resistors of 600 ohms and 
200 ohms in parallel. Calculate (I) the cur¬ 
rent flowing through the 50 ohms resistor and 

(II) the power dissipated in the 600 ohms 
resistor. Write the formula used in each cal¬ 
culation and show all working. 

Question 6: (a) What losses may occur In a 
transformer to reduce its efficiency? 

(b) You remove the 5 volt winding from a 
power transformer and find there are 30 turns 
on that winding. How many turns would you 

expect to find on the 20o volt secondary 
winding? You wish to operate a relay using a 
16 volt winding. How many turns would you 

wind on for this purpose? 

Question 7: Explain FIVE of the following: — 
(a) eddy currents, (b) henry, (c) self induct¬ 
ance. (d) hysteresis, (e) working voltage, (f) 
dielectric, (g) breakdown voltage, (h) reson¬ 
ance, (i) static, (J) skip distance. 

Question 8: Select ONE constructional project 
which you *iave completed for the Senior Radio 
Certificate. Draw neat circuit diagram. Indic¬ 
ting the component values. Explain the opera¬ 
ting principles of this unit. Do not describe 

the unit which you have already discussed In 
Paper A. 


mrmTfff" m'TTrn'iiiTnruTirrTTiin 1 i iTriTirrnigfmiTTirTrrinrrrrrirmfnT uni inm inwTnm'iinfiTiTfiTTwinwwiawrwi 

WIRELESS INSTITUTE ACTIVITIES 


Some concern has been expressed by all 
divisional councils at the number of 
members who omit to pay their membership 
fees within the period laid down in the 
constitution. This omission causes a large 
increase in the amount of work carried out 
on a voluntary basis by officers of the 
Divisions. It is pointed out that 
this omission deprives such members from 
receiving copies of the magazine “Amateur 
Radio” and divisional bulletins for the 
period which they remain unfinancial and 
cannot be replaced. 

AUSTRALIS PROJECT 

A planning committee has been formed 
to co-ordinate the construction and testing 
of the joint W.I.A. and Melbourne Univer¬ 
sity Astronautical and Radio Society's, earth 
satellite project “Australis.” 

The W.I.A. members of the committee 
are Harold Hepburn VK3AFQ, Peter 
Williams VK3IZ, David Rankin VK3QV 
and Cyril Edmonds VK3AEE. 

Two tests were made during May, using 
high altitude balloons carrying prototypes 
of units to be carried in the satellite. The 
first was the VHF 144MC telemetry trans¬ 
mitter and the second the 28MC identifi¬ 
cation beacon transmitter. Both tests were 
successful. The balloons carried the equip¬ 
ment to a height of twenty miles. 

It is hoped that the completed unit will 
be sent to the United States for launching 
by the American amateur Project Oscar 
organisation before the end of the year. 


NEW SOUTH WALES 

The monthly meeting of the New South 
Wales Division was held at Wireless 
Institute Centre, 14 Atchison Street, Crows 
Nest on Friday evening May 27th. 

The guest lecturer for the evening was 
John Featherston, W5RPL, a Master of 
Engineering, who has carried out extensive 
research into radio communication. The 
lecture, “New Thoughts on Radio Com¬ 
munication,” dealt with hi?h frequency 
telegraphy. 

This informative and well presented 
lecture traced the history of radio communi¬ 
cations and gave an insight into the recent 
research into the use of CW and FSK 
high-speed telegraphy in high frequency 
channels. 

It was pointed out that this was a 
fascinating field which offered extensive 
scope for technical research, in which 
amateurs could take part, and this enhanced 
the claims made for the retention of amateur 
frequency allocations. In this regard, it was 
considered that while building in size was 
confined to large commercial organisations, 
there was nothing to limit the amateur in 
depth of thinking. 

To illustrate the lecture there were several 
pieces of equipment in operation and an 
excellect selection of colour slides was 
shown. Many of the slides showed the 
installation at the lecturer’s laboratory 
station at Tucson, Arizona, and various 
antenna installations in use there. 

Later a book prize donated by Over¬ 
seas Telecommunications Commission 
(Australia) was presented to Ern Chalker, 
by Mr Thatcher an officer of the OTC 
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SINGLE SIDEBAND SILICON 
SOLID STATE EQUIPPED 
TRANSMITTER-RECEIVERS 
TRANSCEIVERS 

Manufactured in Australia by 

WAGNER INDUSTRIES PTY. LTD. 

OVER 200 UNITS IN SERVICE 
IN AUSTRALIA AND NEW GUINEA 


Mobile-base Operation 

Power: 15-100 Watts PEP. 

Channels: 1-4. 

Supply Voltage: 12V D/C- 
240V A/C. 

Consumption: .2-12 amp. 

Receiver Sensitivity: 
luv 20cfb S/N 

Selectivity: 2.5K/C 6d.b 

Audio O/P: 2 Watts 

Temp. Range: 

-I0°C+70°C 95% RH 

Weight: I5lbs. 

Vacuum and Dustproof 


Portable Operation 

5 Watts PEP. 

One 

I2> D/C (2-409; 

.08-.5 amp. 

luv I5db S/N 
2.5K/C 6db 
400 M/W 

— IO°C+70°C 95% RH 
7lbs. 

Plug-in Relay Equipped 


CONTRACTORS TO 

Commonwealth of Australia 
Dept, of Supply Dept, of Territories 

N.S.W. Civil Defence 
Water Conservation and Irrigation 
Dept, of Local Govt. 

MODULAR PLUG-IN MK2 UNITS FOR 
RELEASE IN SEPTEMBER 

ENQUIRIES TO: 

N.S.W.: WAGNER INDUSTRIES PTY. LTD. 

3 Shirlow Street, Marrickville. 51-7302 

QLD.: FRED HOE PTY. LTD , 4-1771 

I04A Boundary Street, West End, Brisbane 

VIC. & TAS.: JOHN PARR PTY. LTD., 

13 Ovens Street, Brunswick, Vic. 38*4826 

S.A.: N.T.: W.A.: Telecommunications Co. of Aust. Pty. Ltd. 

HENDON. SOUTH AUSTRALIA 


training staff. Em is the first member of a 
YRS postal group to gain an amateur 
licence. 

In making the presentation, Mr Thatcher 
paid tribute to the advantages the scheme 
offers to those wishing to make a career in 
the electronics field, and reiterated some of 
the difficulties that a training officer meets 
when interviewing an applicant for a 
position. 

Mr Thatcher also presented a soldering 
iron, donated by Mr Royston of the Adcola 
company, to Gregory Dunne, for his 
achievement in gaining the Y.R.S. Senior 
Radio Certificate. 

Two vacancies have occurred on the 
New South Wales Division Council, as 
both Maurie Marsden VK2VV and Kevin 
Collins VK2ANY have resigned due to 
business commitments. Stan Dogger, 
VK2ZRD, has been co-opted to fill one 
of these positions. 

VHF and TV GROUP 

The May meeting of the VHF and TV 
Group had the largest attendance yet re¬ 
corded, more than 100 members being pre¬ 
sent. The lecture was given by Les Jenkins 
VK2ZBJ, on the use and applications of 
Fairchild transistors. Les specifically men¬ 
tioned the 2N3564 and presented basic 
circuits for 12 different receiver and trans¬ 
mitter applications. 

The Group meets on the first Friday in 
each month at the Wireless Institute Centre, 
14 Atchison Street, Crows Nest, com¬ 
mencing at 8 p.m. Visitors are always 
welcome. 


HUNTER BRANCH 

The May meeting of the Hunter Branch 
was held at the Technical College, Tighes 
Hill, and featured two outstanding lectures 
on topics of interest to amateurs. 

Frank Boundy, VK2ZFX, gave a com¬ 
prehensive talk on the construction and use 
of relays and their application in amateur 
radio equipment. Each member attending 
was provided with detailed notes and 
drawings of the points discussed in the 
lecture. 

The second lecture was delivered by 
Barrie Unsworth, VK2ZUB, who spoke at 
length about a transistor modulator he had 
designed to be used in a mobile transmitter. 
All details of the unit were presented in 
circuit diagram form and winding infor¬ 
mation for all the transformers was made 
available for prospective builders. 

The Hunter Branch committee has 
arranged an interesting series of lectures for 
monthly meetings to be held on the first 
Friday of each month until December. 
Visitors are always welcome at meetings 
which are held in Room 6, of the Clegg 
Building, Newcastle Technical College, 
Tighes Hill. 

Several mobile stations are now operating 
along the central coast between Gosford and 
Newcastle using the 146MC net frequencies. 
Contacts have been reported between 
Toronto and Kulnura. Good coverage of 
the Newcastle area has been made from the 
proposed base transmitting site, eleven miles 
from the Newcastle Post Office, on a hill 
west of Teralba. In addition, members of 
the WICEN net report very satisfactory 
mobile-to-mobile contacts in both Newcastle 
and Gosford areas. 

The Hunter Branch Field Day will be 
held during the holiday weekend in October. 
Arrangements are well in hand for a full 
program of transmitter hunts, a scramble 
and other competitions. Further details of 
this very popular event will be given in 
these notes next month. 

CENTRAL COAST BRANCH 

At the May meeting of the Central Coast 
Branch, held on Friday, May 20. in the 
School of Arts, Gosford, 17 members at¬ 
tended, despite the fact that it was a very 
wet and cold evening. The guest speakers 
lor the evening were Keith Howard, 
VK2AKX, and Tony Mullen, VK2ZCT, 
both members of the Hunter Branch. 

Keith, who was official observer for the 
New South Wales Division at the recent 
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Federal Convention of the Wireless Institute 
of Australia, held in Brisbane, gave a talk 
on the proceedings at the convention and 
sidelights of his trip. The reasons for the 
decisions made on various agenda items 
were explained, in particular the points con¬ 
cerning the proposed new Federal Constitu¬ 
tion and the necessity for the changes 
recommended. 

The talk on transistor converters by Tony 
Mullen, VK2ZCT, was most interesting and 
instructive and brought members up-to-date 
with some of the modern techniques asso¬ 
ciated with transistorised equipment. 

Plans are afoot to provide, at a nominal 
sum, kit sets for 144MC converters to mem¬ 
bers interested in operating on that band. 
Those interested are advised to contact 
either Frank Jarvis, VK2AFJ, or Lindsay 
Douglas, VK20N. for details. 

The most recent member of the Branch 
to receive a call sign is Peter Kerr, who can 
be heard on 144MC signing VK2ZPK. 

The Branch meets on the third Friday of 
each month in the School of Arts, Gosford, 
commencing at 8 p.m. Visitors are always 
welcome. 

MURWILLUMBAH RADIO CLUB 

The Murwillumbah Amateur Radio Club 
on the far North Coast of New South Wales 
has been in operation for the past 10 
months. The Club meets every second Wed¬ 
nesday in the month at 7.45 p.m., in the 
Science Block of the Murwillumbah High 
School. 

In addition to ten senior members and a 
number of High School pupils the licensed 
amateur operators are: 

E. Bailey, VK2BB; C. Goldstone, 
VK2APS; W. Campbell, VK2ZY; N. Car¬ 
penter, VK2RK; and I. Dunlop, VK2AVS. 

The office-bearers are: 

President: E. Bailey, VK2BB. 

Vice-President: C. Goldstone, VK2APS. 

Secretary: M. Harley, Assoc. 

Travellers passing through or holiday 
makers to the area can obtain details of 
activities by phoning the secretary, during 
working hours, at Murwillumbah 108. 
Visitors will always be welcomed. 

VICTORIA: 

The office-bearers of the Victorian 
Division, elected for the forthcoming year 
are: 

President, Ken Pincott, VK3AFJ. 

Vice-Presidents: Michael Owen, VK3ZEO; 
Tom Cuthbertson. VK3ZIQ. 

Secretary: Ken Seddon, VK3ACS. 

Treasurer, William Faul, VK3AGZ. 

Librarian, Bill Roper, VK3ARZ. 

Instrument Library, Cyril Maud, 
VK3ZCK. 

QSL (inward), Eric Trebilcock, Associate; 
(outward), Ivor Stafford, VK3XB. 

AOCP class Instructors, Theory, Cliff 
Pickering, VK3ATP; Morse Code, Jay 
Lancaster, VK3JL; Correspondence, Ken 
Seddon, VK3ACS. 

Disposals Committee: John Battrick, 
VK30R; John Spicer, VK3ZER; Tom 
Cuthbertson. VK3ZIQ; Leo Fowler, 
VK3ZGF; Jack Kelleher, VK3AIJ; Jim 
Stewart, VK3ZFS. 

Broadcast Committee: John Wilson, 
VK3ZOQ; Peter Downie, VK3APD; Len 
Poynter, VK3ZGP; Ron Fisher, VK30M; 
Cyril Edmonds, VK3AEE; Bill Roper, 
VK3ARZ. 

WICEN Co-ordinators: John Patrick, 
VK30R; Michael Owen, VK3ZEO. State 
Controller, Harold Hepburn, VK3AFQ. 
Technical Co-ordinator, John Spicer, 
VK3ZEL. 

TVI Committee: Jack Taylor, VK3ZJF; 
Bill Rice, VK3ABP; George Fathing, 
VK3AFR. 

Youth Radio Scheme Liaison Officer; 
John Battrick, VK30R. 

Publicity Officer: John Wilson, VK3ZOQ. 

Membership Drive Project Officer, John 
Beckett. VK3ZCB. 

Editor, “Amateur Radio:” Ken Pincott, 
VK3AFJ; Assistant Editor, Kel Cocking, 
VK3ZFQ. 

During discussions following the appoint¬ 
ment of officers, it was agreed that assistant 


office bearers should be appointed, to ensure 
continuity of administration policies. An 
invitation to contact the Secretary is exten¬ 
ded to members wishing to assist in this 
matter. 

VK3UJ—PORT ABLE/ MOBILE 

Andy Roudle, VK3UJ, of Croydon, Vic¬ 
toria, will commence a tour of all VK 
mainland call areas except VK6 during 
July and August and will be operating on 
Single Sideband in the 80; 40; and 20 
metre bands. 

The proposed itinerary is: Melbourne 
to Port Augusta, July 2, 3, 4. Alice Springs 
to Ayres Rock, July 6 to 14 inclusive. 
Alice Springs to Darwin, July 15 to 20 
inclusive; Darwin to Townsville and Cairns 
July 21 to August 16; Cairns to Melbourne, 
August 6 to August 31. 

Regular times of operation have not been 
set down, but will probably be around 8 
a.m., 1 p.m. and during the evenings. The 
main operating frequencies will be approxi¬ 
mate 3.675MC, 7.075MC, 14.125MC and 
14.210MC. 

All contacts made will be acknowledged 
by a special QSL card, also cards will be 
sent to short-wave listeners who send in 
reports and request a card. So keep a listen 
out for VK3UJ with an appropriate 
suffix, travelling through central and eastern 
Australia during July and August. 

SOUTH AUSTRALIA 

As a service to Institute members visiting 
other States and interstate members visiting 
Adelaide, the South Australian Division of 
the W.I.A. has inaugurated what should be 
a very popular scheme. Members of the 
South Australian Division travelling inter¬ 
state by car will be able to borrow from 
the Institute, in Adelaide, mobile units for 
operation on the 53.032MC and 146MC 
net frequencies. 

Institute members from other Divisions 
visiting Adelaide with six metre AM mobile 
equipment will be able to borrow from the 
South Australian Division crystals for oper¬ 
ating on the 53.1 MC net frequency. 

Those wishing to avail themselves of this 
service should contact the Secretary, South 
Australian Division, W.I.A., Box 1234K, 
G.P.O. Adelaide. 

QUEENSLAND 

The Annual Report of the Queensland 
Division by the President, Lawrie Blag- 
brough, VK4ZGL published in the Divi¬ 
sion’s Bulletin “QTC,” gave a very com¬ 
prehensive coverage of activities during the 
past year. 

Special mention was made of the Federal 
Convention of the W.I.A. held at Easter, 
the first held in Queensland since 1936. 
One of the schemes recently inaugurated 
was the compiling of data on the number 
and type of stations illegally using the 
amateur segments of the HF bands. 

Mention was also made of the progress 
made toward amending the Division’s Con¬ 
stitution, to enable incorporation, in a simi¬ 
lar manner to other divisions. Several 
members attended the Civil Defence signals 
course at Mount Macedon, Victoria, and 
are now participating in the work of the 
WICEN organisation. 

The activities of the QSL officers increased 
and 10,139 cards were dispatched on behalf 
of members, 1,579 more than in 1965. 

About 95 per cent of members have 
met the levy imposed for the W.I.A. ITU 
Fund. Other financial aspects were in a 
sound condition. 

The report concluded with a resume of 
the tasks carried out by various officers and 
an expression of thanks for the assistance 
given. 

WESTERN AUSTRALIA 

The annual report, presented by V. J. 
Kitney, VK6GH, president of the West 
Australian Division, recorded a growth in 
membership during the year, also increased 
attendance at monthly meetings. It also 
made mention of progress being made in 
the division’s WICEN organisation. 

The secretary’s report referred to the 
apparent success of a membership drive 


DEM 

ELECTRONICS 

MAIL ORDER SPECIALISTS 
P. 0. BOX 86, BROADWAY, N.S.W. 


RF SIGNAL GENERATORS 

Freq. 120K.C-500MC (7 
Bands) 

Accuracy. 2 p.c. 

AF Output. 8v400cps. 
Mains operated. 240v. 
Xtal Socket. 

Complete. Test leads 
inst. book. 

$27.25 


Freq. 120KC-260MC (6 
Bands) 

Accuracy. 2 p.c. 

AF Output. 8v400cps. 
Mains operated. 240v. 
Complete. Test leads, 
instruction book. 


AUDIO GENERATORS 

Freq. 20cps-200KC. 

(4 Bands) 

Output. Sine 7v, 

Square 7v P-P. 

Distortion. Less than 
2 p.c. 

Output Impedance. 

1000 ohm. 

TE-22 

Freq. Response 60cps-150KC ± 1.5 DB. 
Complete Test leads instruction book. 
$38.50 


Same as TE-22 only has 
4 step attenuation. 


$39.25 

TE-22D 


C. R. ANALYSER 

T E-46 Bridge. 

Capacity. 20uuf- 
2000uf (4 Range). 

Resistance. 2obm- 
200Mohm (4 
Ranges) 

Tests. Power fac¬ 
tor, leakage, im¬ 
pedance, trans¬ 
former ratio and 
insulation resistance to 200Mohm at 
600v. 

Mains operated. 240v. 

Complete. Test leads, etc. 

$45.50 

All above Post 75c, Int. State $1.25. 


WESTERN AUSTRALIA 

We wish to advise that all correspond¬ 
ence and orders in Western Australia 
should be forwarded to P.O. Box 3, 
Inglewood, W.A. as we have appointed 
an agent in this area who has stocks of 
all items advertised by us. 

We have the facilities and spares to ser¬ 
vice all instruments advertised by us. AH 
inquiries P.O. Box 86, Broadway, N.S.W. 
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BRIGHT STAR CRYSTALS 

Preferred by leading Manufactu rers throughout the country for 


ACCURACY 

STABILITY 

-| ACTIVITY 

OUTPUT 







w 

ALL TYPES OF CRYSTALS AVAILABLE 

SUCH AS DC 11. FT 243. HC 6U. CRA B7G. HC 18U, ETC. 

TOLERANCES: .0015% .002% .003% .005% ETC. 

ConsulF us for Crystals for any mobile Radio. Prices depend on tolerance and frequency required 

DISCOUNT FOR QUANTITY ORDERS 

AMATEUR AIRCRAFT and ULTRA SONIC CRYSTALS also AVAILABLE 

ESTABLISHED 36 YEARS 

Our new Factory employing the most modern equipment allows us to offer 
you PROMPT DELIVERY for all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PEIZ0 ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

MESSRS. CARREL 4 CARREL, BOX 2102, AUCKLAND 


REPRESENTATIVES AUSTRALIA AND NEW ZEALAND 
MESSRS. ATKINS (W.A.) LTD. 

894 Hay Street, PERTH MESSRS. UNITED DISTRIBUTORS 

PTY. LTD. 

MESSRS. A. E. HAROLD PTY. LTD. | 75 Phillip Street, SYDNEY 

123-125 Charlotte Street, BRISBANE 


MESSRS. LAWRENCE 4 HANSON 
ELECTRICAL (VIC.) PTY. LTD. 

34 Brisbane Street, HOBART, and 

29 St. John Street, LAUNCESTON, 
TASMANIA 


BRIGHT STAR RADIO 

546-5076 LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. 546-5076 
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made during the year, but stressed that 
this activity must not be allowed to lapse. 

The procurement and dispatch of over¬ 
seas technical publications had proved a 
very popular venture as was evidenced by 
the volume of business transacted. 

TASMANIA 

A slow Morse practice session is held 
each Tuesday, Thursday and Sunday even¬ 
ings at 8 pm on 53.35MC for the benefit 
of limited licence holders wishing to 
improve their speed in order to gain a 
full licence. Checks are taken throughout 
the session from participating stations. This 
service could also serve as a beacon trans¬ 
mitter for interstate operators wishing to 
check band openings. 

Members of the Tasmanian Division 
Council for the ensuing year are:— 

President: T. Allen, VK7AL. 

Secretary: C. Russel Green, VK7CR. 

Treasurer: T. Conner, VK7CT. 

Members: E. Cruise VK7EJ; G. 

D’Emden, VK7ZAS; J. Grace, VK7ZJG; 
I. Nichols, VK7ZZ. 


NEWS OF I.T.U. 

The twenty-first session of the Admini¬ 
strative Council of the International Tele¬ 
communication Union commenced on May 
9 and continued until June 4. 

At its meeting in Montreux last Septem¬ 
ber, the ITU Plenipotentiary Conference 
decided to increase council membership 
from 25 to 29, because of the growth in 
the number of member countries in the 
union and of the need for a more equitable 
geographical distribution. 

The 29 members of the Administrative 
Council elected by the Plenipotentiary Con¬ 
ference are as follows: 

Region A (America): Argentine Republic, 
United States of America, Canada, Mexico, 
Venezuela, Brazil. 

Region B (West Europe): France, Italy. 
Swiss Confederation, Federal Republic of 
Germany, United Kingdom of Great Britain 
and Northern Ireland, Ireland. 

Region C (East Europe and North Asia): 
Union of Soviet Socialist Republics, Federal 
Socialist Republic of Yugoslavia, Peoples 1 
Republic of Poland. 

Region D (Africa): Kingdom of Morocco, 
Republic of Dahomey, Federal Republic of 
Nigeria, Algerian Democratic and Popular 
Republic. Ethiopia, Malagasy Republic, 
Uganda.’ 

Region E (Asia and Australia): Japan, 
Commonwealth of Australia, Republic of 
India, Pakistan, Lebanon, Kingdom of Saudi 
Arabia, China. 

In November, 1965, the new Admini¬ 
strative Council held a plenary meeting at 
Montreux, during which Mr Rudolf Rutschi 
(Switzerland) was elected chairman, and 
Mr Proinnsias L. O’Colmain (Ireland) vice- 
chairman for the twenty-first session. 

As usual, in addition to a number of 
administrative matters regarding the finance 
and personnel of the union, in particular 
the budgets for the years 1966 and 1967, 
the council has on its agenda a number 
of items on the technical activities of the 
organisation such as: 

—the annual report for 1965. 

—the preparation of a number of con¬ 
ferences and meetings. 

—the various aspects of technical co¬ 
operation programs. 

—progress in space communications. 

There is no doubt that the proceedings 
of this session will be closely followed by 
Amateur Service bodies throughout the 
world, who are becoming more aware of 
the effect that increasing demands by com¬ 
mercial interests are likely to have on the 
Amateur Service frequency allocations. 

The Aeronautical Radio Conference, con¬ 
vened in Geneva by the ITU, concluded 
its work on Friday evening, April 29, when 
the final acts were signed, this was one 
week before the date fixed for the end of 
the second session which had begun on 
March 14. 

The purpose of the conference was to 
draw up a new world plan for high fre- 


JOHN MOYLE MEMORIAL —RESULTS 

The results of the 1966 John Moyle Memorial National Field Day show that 
approximately the same number of stations participated as in previous years. 

Anticipating that the increasing use of single sideband would mean that more 
stations using transceiver equipment would participate, the Contest Committee 
decide to lift the power restriction and included provisions in the rules for awards 
to be made for both high and low-power sections. 

Unfortunately this increased activity did not eventuate and the comment has 
been made, that non-participation was a sad reflection on the interest of SSB 
operators in the contest, when taking into account the money they had invested 
in buying portable transceivers. 

However most comments received praised the rules set down for the 1966 
contest, and consideration will be given to a slight modification for 1967, to allow 
cross-band operation. 

As this contest is for field operation, the Committee will also try various 
inducements to entice stations out into the field, and would welcome any sug¬ 
gestions that might assist in achieving this aim. Comments from VK2JM, 
VK2YB, VK2SS and VK3HE, who participated as single operators, indicated 
that the introduction of the six-hour period was an excellent decision. 

The operators of VK3AWI had some anxious moments when some nocturnal 
visitors in the form of a dairy herd decided to inspect the generating plant, 
while VK3RN and VK3APC club members learnt that a mixture of water and 
petrol is not a good brew for petrol driven generators. 

VK5WC expressed disappointment at the lack of fixed stations taking part 
in the contest. Access to his site from Woomera was over eight miles of bumpy, 
rock strewn track. 

Some of the equipment used was: Type 3; 522; Home made; Swan 240; 
FL100B; ATR2C; No. 19; KWM2; Galaxy 5; Drake; NCX5; No. 122: Command; 
H.R.O.; BC348; AMR300; Geloso: Eddystone. Aerials mostly favoured were; 
Ground planes on VHF, with “V” and long wires favoured for the HF bands. 

Although the six-hour period was intended to be a continuous period, no 
penalty was imposed for other forms of time periods. It is likely that next year’s 
rules will allow any number of periods of operation totalling six hours. 





RESULTS 



Call 

Sect¬ 

• 6 or No. 


Cont- 


Certificates 

■sign 

ion 

24 hrs.Ops. 

Pwr. 

■acts 

Pts. 

for 

VK2SS-P 

A 

6 1 

9 W 

23 

173 

Low power operating points 

VK40F-P 

A 

6 1 

10W 

6 

39 

VK5SS-P 

A 

6 1 

1 1W 

17 

155 

Low Power. 

VK6ZAG-P 

A 

6 1 

10W 

5 

10 


VK7JF-P 

A 

6 1 

20W 

32 

301 

1st in 6 hr. transmit. Phone 

VK2YB-P 

B 

6 1 

1 1 W 

26 

159 

Low Power. 

VK2JM-P 

B 

6 1 

1 1 W 

22 

171 

1st In 6 hr. transmitting CW 

VK3HE-P 

C 

6 1 

26W 

26 

152 

1st. 6 hour transmitting Open 

VK4UC-P 

C 

6 1 

16W 

24 

151 

Low Power. 

VK3YS-P 

D 

6 3 

3-240W 

96 

539 

1st, 6 hour multi-operator 

VK3QZ-P 

D 

6 4 

6-15W 

38 

206 

Low Power 

VK3RJ 

E 

6 1 

25 V/ 

19 

240 

1st, 6 hour Fixed Station 

VK5FJ 

VK5WC-P 

E 

6 1 

100W 

9 

125 

Low Power 

A 

24 1 

25W 

49 

413 

1st, 24 hr. transmit. Phone 

VK6MM-P 

A 

24 1 

7 W 

12 

76 

Low Power 

XK7JO-P 

A 

24 1 

6W 

IS 

118 

Low Power 

VK2AGI-P 

B 

24 1 

7W 

57 

403 

1st, 24 hr. transmitting CW 

VK5ZF-P 

B 

24 1 

15W 

33 

265 

Low Power ■ 

VX5ZF-P 

C 

24 1 

15W 

52 

352 

1 st, 24 hourrOpen 

VK1 ACA-P 

D 

24 6 

100W 

152 

1206 

VK2AAH-P 

D 

24 8 

1 50W 

730 

3969 

1st, 24 hour Multi-operator 

VK2GN-P 

D 

24 10 

1 SOW 

196 

1218 

VK2ATZ-P 

0 

24 3 

20W 

61 

479 

Low Power 

VK3RN-P 

D 

24 14 

1 50W 

414 

2649 


VK3AWI-P 

D 

24 10 

1 50W 

395 

2170 


VK3AHZ-P 

D 

24 5 

1 50W 

267 

1516 


VK3AAW-P 

D 

24 5 

12W 

42 

286 


VK4CS-P 

D 

24 4 

1 50W 

112 

805 


VK9XI-P 

D 

24 5 

100W 

96 

583 


VK2AEC 

E 

24 1 

100W 

16 

225 


VK2ZO 

E 

24 1 

100W 

5 

65 


VK3XB 

E 

24 1 

1S0W 

71 

905 

Merit for working number of 
Field Station 

VK3ANG 

E 

24 1 

20-50W 

34 

390 


VK3EF 

E 

24 1 


28 

340 


VK5NM 

E 

24 1 

30W 

9 

125 


VK6KH 

E 

24 1 


5 

75 


VK7SM 

E 

24 1 


65 

950 

1st, 24 hour fixed station 




Receiving Section 


L2033 

D. 

W. Shepherd 


200 

Points 

1st in Call Area 

L3229 

R. . 

j. Halligan 


995 

Points 

1st in Call Area 

L3042 

E. 

Trebllcock 


759 

Points 


(VK4) 

K. 

Cunningham 


315 

Points 

1st in Call Area 

(VK5) 

J. 

Ross 


880 

Points 

1st in Call Area 

L5015 

W. 

J. Clayson 


465 

Points 


L5065 

A. 

Raftery 


310 

Points 


L6028 

B. J 

1. Proser 


42 

Points 

1st in Call Area 

L7031 

R. 

J. Mutton 


905 

Points 

1st in Call Area 


EXCESS STOCK - 

including Ecko and Stromberg Carlson 
V.A. Record Changers (4 speed) and spares, 
reasonable prices. 


O'DONNELL GRIFFIN (TV SERVICES) LTD. 

184 George Street, Concord West, N SW. 

Phone 73-0221 
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RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 established 1947 


SINCLAIR Z-12 INTEGRATED 
HIGH FIDELITY 
PRE-AMPLIFIER AND 
12 WATT AMPLIFIER 

PRICE £9/15/ ($19.50) 
ine. tax 

POWER SUPPLY for Z-12: 6, 9, 12, 
15 volts at 1 amp, 

PRICE £7/17/6 ($15.75) 



SPECIFICATIONS: 

No. o£ transistors: 8. 

Overall size: 3in. x 1.8in. x 1.31n. 

Weight: 3oz. 

Output power into 3 ohm load: 

5 watts RMS continuous with 12-volt supply. 

8 watts RMS continuous with 15-volt aupply, 

13 watts RMS continuous with 18-volt supply. 

Output power into 1.5 ohm load: 

10 watts RMS continuous with 12-volt supply. 
16 watts music power with 15 V. supply. 
Power response: 1.5dB below 1KC at 20KC 
and 65 cps. 

Frequency response: 15 c/s to 50KC plui or 
minus ldB. 

Input sensitivity: 2mV into 2Kohm. 

Quiescent consumption: 12-volt supply—15mA. 
Signal to noise ratio: Better than 60mA. 

Total distortion: Less than one per cent. 


SWR METERS Model KSW-10 



SPECIFICATIONS: 

Standing Wave Ratio: 1:1 to 1:10. 

Accuracies: Plus or minus 3% scale length. 
Impedance: 52 ohms and 75 ohms. 

Meter: 0-100 DC microamperes. 

PRICE £9/10/- $19 inc. Tax. 


12-VOLT TRANSISTORISED 
POWER SUPPLY 

0 Plus type TPSJO/12. 

INPUT: 12 volts DC. 

OUTPUT: 300 and 150 volt DC 50 watts 
continuous operation. 

FREQ.: 1200 c/s approx. 

As-new condition. 

Price £11/10/-. $23.00 
Post extra. 


CRYSTALS 


Crystals In FT243 Holders. As New EX SCR536/ 
BC611 Walkie-Talkies. 

5327 Kc. 5780 Kc. 

5360 Kc. 5852.5 Kc. 

5385 Kc. 5920 Kc. 

5397 Kc. 6235 Kc. 

5660 Kc. 6375 Kc. 


4080 Kc. 
4397 Kc. 
4495 Kc. 
4676 Kc. 
4695 Kc. 
4735 Kc. 


4815 Kc. 
4840 Kc. 
4852 Kc. 
4950 Kc. 
5205 Kc. 
5295 Kc. 


7/6 each or 3 for £1 75c each or 3 for $2.00 

CRYSTALS in DC 11 HOLDERS 

5980 Kc. 12/6 $1.25 6420 Kc. 12/6 $1.25 

CITIZENS BAND CRYSTALS 

Miniature HC6/U Vi" pin spacing 
27.240 Megacycle 27/6 each. 

26.785 Megacycle 27/6 each. 

HC6/U Crystal Sockets 2/9 
FT243 Crystal Sockets 2/9 
CLIENTS NOTE. THE ABOVE FREQUENCIES 
ONLY AVAILABLE AT THE MOMENT. 


TRANSISTORS 

9/6 95c 

9/6 95c 

10/6 $1.05 

10/ $1.00 


10/ $1.00 

10 / $ 1.00 

9/6 95c 

9/6 95c 

22/ $2.20 


AC125 . 

AC126 . 

AC127 . 

AC128 . 

AF114N/ 

OC171 
AF115N/ 

OC170 
AF116N 
AF117N 
AF118 
BC107 
BC108 
BC109 
OC26 
OC35/ 

AT1138A 35/ 

OC44N 
OC45N 
OC70 

OC71/2N215 

7/6 (or 3 for £1) 
75c (or 3 for $2) 

OC72 . . 13/6 $1.35 

OC74N . 9/6 95c 

OC75 . . 13/6 $1.35 

ZENER 


AND DIODES 

19/6 $1.95 

10/ $1.00 


11 / 

10 / 

14/ 

26/ 


11 / 


$ 1.10 
$ 1.00 
$1.40 
$2.60 

$3.50 
$ 1.10 
11 / $ 1.10 
12 / $ 1.20 


OC169 . 

OC170/ 

AF115N 
OC171/ 

AF114N 
2N217 . 

2N270 . 

2N370 . 

2N372 . 

BY 100/ 

OA214 
OA79 . 

OA80 
OA81 
OA90 . 

OA91 
OA95 . 

OA200 . 

OA210, 1N1763, 
1N3194, 

HR25 . 8/6 

OA211, 

S10AR2 16/ 
1N3491 40 piv 
18 amp . 9/6 


10/ $1.00 

9/6 95c 

13/6 $1.35 
19/ $1.90 

19/ $1.90 


16/ 

41 

3/ 

3/ 

3/3 

3/3 

3/3 

7/6 


$1.60 

40c 

30c 

30c 

32c 

32c 

32c 

75c 


85c 

$1.60 


95c 


OAZ200 

OAZ212 

OAZ213 


15/6 $1.55 
12/6 $1.25 
12/6 $1.25 


DIODES 

OAZ222/ 

BZZ14 

OAZ224/ 

BZZ16 


27/6 $2.75 
27/6 $2.75 



3 WATT 4 TRANSISTOR 
AMPLIFIER. 

Circuit: 4 Transistor Push Pull. Output Power: 
2 Watt, 10 p.c. U.D. 3 Watts Maximum. Gain: 
10 mv for 2 watt output at 1 Kc. Output 
Impedance: 8 ohms and 16 ohms. Frequency 
Response: 150—10,000 c/s. Current Consump¬ 
tion: 12 mA at no Signal. 500 mA for maxi¬ 
mum power. 

Dimensions: 3in x 2in x Un. 

PRICE $9.75 (£4.17.6d.) 
INC. TAX. 



PK 633 BROADCAST TUNER 

550 Kc—1600 K/c A.M. Circuit: 3 Transistor, 
one diode. Tuner Assembly, excluding audio 
amplifier, driver aad output circuitry and etched 
printed circuit board. Containing a variable 
condenser, oscillator, converter, I.F.’s, detector, 
and associated components. 

Power: 9 Volt D.C. 

Dimensions: 4V6in v 2Viin x 2Viln. 

SPECIAL PRICE £5.17.6d. 
_ $11.75. _ 

VERNIER DIALS 

Ratio 8 to 1, reduction, sealed 0-10. 

Type T501, 1 Viin diam. $1.75(17/6) 

Type T502, 2in diam.$2.20 (22/) 

Type T503, 3in diam.$2.80 (28/) 

GRID DIP OSCILLATORS 

Lafayette TE-18 G.D.O. 8 Bands, Plug in 
Coils, 360 Kc-220 M/C, 240 volt, £19/15/-. 

LT91 RECTIFIER 

For ELECTRONICS Aust. Battery Charger. 
20 volt A.C. 2 amp. 

$1.75 (17/6) 


NEW VALVES 


1 A3 .. 
1A5 .. 

1A7GT 
1C7 .. 

1D4 . . 

1D8 .. 

1F5 .. 

1H5 .. 

1K5 .. 

1K7 .. 

1L4 .. 

1L5 .. 

1LN5 ., 
1M4 . . 

1M5 .. 

1P5 .. 

1Q5 .. 

1R5 . . 

1S2 . . 

1S5 .. 

1T4 .. 

1U4 .. 
1U5 .. 

2A5 . . 

2A7 .. 

2D21 .. 
2E26 .. 
2X2 .. 

3A4 . . 

3A5 .. 

3Q5 .. 

3S4 .. 

3V4 


75c 

75c 

75c 

50c 


$1 
$2 

$2 
$1 
$1 
$1 
$1 

5AR4.$2 

5AS4.$1 

5RG4GY .. .. $3 

5T4.$1 

5U4GB.$1 

5V4G.$1 

5Y3 .$1 

5Y4 

5Z3 .$1 

6A3 
6A6 

6AB7.$1 

6AC7 
6AG5 

6AG7.$1 

6AJ5 

6AK5.$1 

6AL5.$1 

6AM5.$1 

6AM6.$1 

6AN7A .. .. $1 

6AR7GT .. .. $2 

6AS7GT .. .. $2. 

6AU6.$1 

6AU8A .. .. S2, 

6AV6.$1 

6B6 

6BA6.$1 

6BE6.$1 

6BL8.$1 

6BM8.$1 

6BQ5.$1 

6BR5.$1 

6BX6.$1. 

6BY7.$1 

6BZ6.$1 

6C6. 

6C8 .$1 

6CG7.$1.55 

35 
25 
00 


50c 6SC7 

50c 6SF5 

$2.60 6SF7 

50c 6SH7 

75c 6SJ7.SI.25 

75c 6SK7GT .. .. $2.00 

$1.00 6SL7GT .. .. SI.25 

75c 6SN7GT .. .. SI.00 

50c 6SQ7GT . . .. $2.60 

50c 6SS7 . 75c 

50c 6U5 .SI.85 

$1.00 6U7 . 75c 

50c 6U8.SI.70 

50c 6V4.SI.14 

50c 6V6GT .. .. S1.75 

50c 6X4.SI.00 

50c 6X5 .SI.45 

7A8 .... 

7C5 . . 

7C7 .. 

7E6 .. 

7L7 . . 

7N7 . . 

7W7 . . . 

12A6 .. . 

12AH7 .. 

12AT7 .. 

12AU7 .. 

12AU7A ., 

12AV6 .. . 

12BE6 .. . 

12C8 .. . 

12J5 .. . 

12SA7GT . 

12SC7 .. 

12SG7 .. 

12SK7 
12SN7 
12SQ7 
12SR7 
16A5 .. . 

16A8.$2.10 

25L6.$1.00 

25Z6.SI.00 

35L6GT . . . . S1.00 

19. 50c 

30 . 50c 

50c 
50c 
50c 
SI.70 
75c 
$3.75 


.90 
.75 
.60 
.00 
.60 
60 
75c 
75c 
.20 
50 
50c 
20 
.00 
.00 
.00 
.50 
.60 
.45 
.75 
75 
.45 
75 
.38 
75c 
.75 
75c 
75c 
.00 

75c _ 

.I? s 

.50° 58 


40c 
50c 
50c 
50c 
75c 
75c 
50c 
50c 
50c 
75c 
$1.50 
SI.50 
75c 
75c 
50c 
50c 
S1.00 
50c 
75c 
50c 
75c 
50c 
50c 
$1.70 


80. 

717A .. . 

807 .. .. 

808 .SI.00 

809 .. .. $2.00 

830B.$1.50 

832A.$6.00 

866 $2.50 


954 

955 


75c 956 
55 958A 


1.55 
1.80 
1.85 
1.70 
1.45 
1.45 
i .45 
1.60 


1616 

1625 

1626 
1629 

5636 . 

5763 . 

5819 Vidicon 
6021 . 


50c 9004 
00 EA50 


6CH6. $2.1 

6CM5.$2.2 

6CW4.S3.C 

6F8 


ECC35 

ECH33 

ECH35 

EF86 


50c EY91 


50c 
50c 
50c 
50c 
SI.50 
50c 
50c 
50c 
75c 
$2.80 
S10.00 
SI.00 
50c 
40c 
$ 2.00 
S2.00 
75c 
SI.85 
50c 


D(JD 

6G8G .. . . 

.. $2.60 

JV. 1 OO. 

QQE03/12 

JJ.UU 

S4.75 

6H6 Metal 

50c 

QVE04/7 

S2.50 

6J5GT .. . 

. . . SI.00 

RL18. 

75c 

6J6 .. . . 

.. SI.00 

UL41 . 

S1.00 

6K6 .. .. 

.. SI.00 

VR102 .. .. 

50c 

6K7 .. .. 

50c 

VR135 .. .. 

50c 

6K8GT . . 

.. SI.25 

VR136 .. .. 

50c 

6K8 Metal 

. . S2.00 

VR137 .. .. 

50c 

6L7 . . . . 

50c 

VR 150 .. .. 

SI.25 

6N7 . . .. 

50c 

VT78 (6D6) . . 

50c 

6R7 .. .. 


VT127 .. .. 

50c 

6S5 . . .. 

75c 

VT501 .. 

75c 

6SA7 .. .. 

75c VU39A . . . . 

50c 

FERROCART POCKET 



MULTIMETER 



Model 

PT34 



300 uA movement. 
AC and DC voltages: 
0-10. 0-50, 0-250, 

0-500, 0-1,000c. 
Current ranges (mA) 
0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,000 
Size 3Vi x 2VSi x 1 Vi inches. 

Price 57/6. $5.75 

Complete with leads. 
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quency radio communication for the use 
of aircraft flying on regional, national 
and international civil air routes. The first 
session had taken place from January 27 
to February 20, 1964, when it determined 
the technical and operating principles which 
were to serve as a basis for preparation of 
the plan. In the period between the two 
sessions, the telecommunication administra¬ 
tions of the member countries of the 
ITU have submitted statistical data on air¬ 
craft operation for analysis. 

Under the direction of the chairman of 
the conference, Dr Arthur L. Lebel, head 
of the United States delegation, who was 
assisted by two vice-chairmen (Mr Alexander 
Jarov, head of the U.S.S.R. delegation and 
Mr R. Monnat, Head of the Swiss delega¬ 
tion), about 160 delegates from more than 
50 member countries of the ITU prepared 
a plan to replace the one which had been 
drawn up in 1949. The new plan will 
come into force on July 1, 1967. It will be 
brought into force progressively and its 
application will be completed on April 1, 
1970. 

Radio channels have been redistributed 
to meet the new conditions posed by civil 
aviation. In addition, the plan provides 
rules for the use of new transmitting 
techniques (for example Single Side Band 
emission) while the boundaries of the areas 
to which the frequencies are allotted have 
been brought up to date. Despite the con¬ 
siderable increase in aeronautical traffic 
since 1949, it has proved possible — 
thanks to technical progress and the judi¬ 
cious allocation of frequencies — to remain 
within the limits of the same bands as for 
the 1949 plan. 

The conference adopted a certain number 
of recommendations and resolutions, one of 
them concerning the protection against 
harmful interference of the high frequency 
band allocated exclusively to the Aero¬ 
nautical Mobile Service. Two resolutions 
relate to the use, as far as practicable, of 
VHF for aeronautical service and the 
broadcasting of meteorological information 
for aircraft in flight. Another resolution 
relates to the gradual replacement by 
administrations, as soon as possible, of 
double sideband by single sideband tech¬ 
nique. 

Finally, the conference, taking note of 
the possibilities offered by space radio 
communications, recommends that admini¬ 
strations, while taking into account the 
relevant economic and operating factors, 
should consider the possibility of meet¬ 
ing the requirements of the aeronautical 
mobile service on the main world air routes 
by means of space communication tech¬ 
niques. 

| OTHER ITEMS | 

YO CONTEST 

The following details have been received 
for the YO-Rumania—CW Contest. 

1. Date: First weekend of August each 
year. 

2. Time: 1800GMT Saturday, 2400GMT 
Sunday. 

3. Bands and mode: 3.5, 7, 14, 21, 28MC, 
CW only. 

4. Contest Call: TEST YO. 

5. Type of competition: 

(a) Single-operator, single-band. 

(b) Single-operator, multi-band. 

(c) Multi-operator, single-band. 

(d) Multi-operator, multi-band. 

6. Object: All stations will try to contact 
as many YO stations in as many YO 
land regions as possible, on all avail¬ 
able bands. 

7. Exchange: RST plus QSO number, start¬ 
ing with 001 regardless of band. 

8. Scoring: Each contact is TWO points. 
Uncomplete or untrue sending or log¬ 
ging of a call sign or a control number 
is ONE point. 

9. Multiplier: The call sign of the YO 
stations will be followed by two letters 

(Continued next page) 


W.I.A. YOUTH RADIO SCHEME 


Good progress is being maintained in all 
States. In Victoria, Howard Rider, VK3ZJY, 
has accepted the position as Supervisor, 
Howard is on the Staff of the Technical 
Planning Branch of the Victorian Edu¬ 
cation Department. Correspondence on 
Youth Radio Scheme matters should be 
addressed to: H. W. Rider, 232 Cumberland 
Road, Pascoe Vale, Victoria. 

Two recently formed clubs in Melbourne 
are:- 

Oak Park High School, Plumpton Av¬ 
enue, Glenroy, with twenty-three members 
and Mr R. A. McKenzie as the instructor. 

Camberwell Grammar School club, for¬ 
med by Peter Cole, a non-club participant, 
who recently passed the Amateur Operator 
Certificate of Proficiency examination. 

A former member of the Kurrumburra 
High School, Peter Tyers, has gained the 
A.O.L.C.P. and is now studying for an 
engineering diploma at Monash University. 

WESTLAKES RADIO CLUB 

The Westlakes Radio Club, at Teralba, 
near Newcastle, is now the largest club 
in Australia catering for both junior and 
senior Youth Radio Scheme students. 

Under the direction of Keith Howard, 
VK2AKX, assisted by several licensed 
amateurs in the area (including some who 
have gained their amateur licence while 
being members of the club) classes are 
held on Wednesday evenings and Saturdays. 

The membership of the club is now 102, 
67 of whom are under the age of 20 years. 
Several visits have been organised for 
members; among these were the ABC studios 
in Sydney, National Broadcasting trans¬ 
mitter at Beresfield, the AWA works at 
Ashfield and the Mayfield Automatic Tele¬ 
phone Exchange. 

A great deal of construction work has 
been undertaken by adult members in pro¬ 
viding facilities for lectures and Morse code 
training practice. 

The new Morse trainer recently installed 
is now in operation and replaces the 
original trainer which was not able to cater 
for the growing numbers wishing to learn 
Morse code. The new instrument is versatile 
in operation and is able to supply class, 
group or individual instruction without 
interruption to other groups or the main 
class. 

The instructor can speak to any or all 
of the trainees by microphone over the 
Morse circuit. The unit, which is fully 
“solid state,” was designed and built by 
club members. 

The individual receiving positions feature 
partitions for each pupil with a Morse 
key and full duplicated controls for com¬ 
munication with the instructor. These posi¬ 
tions are designed to convert as classroom 
desks during theory lectures, thus increasing 
the capacity of the classroom to 30 seats. 

The club operates under the call sign 
VK2ATZ, and can be heard regularly each 
Monday at 7 p.m. when a resume of 
the W.I.A. Sunday morning broadcast, 
together with local news, is given on behalf 
of the Hunter branch. The call sign used 
for the broadcast is VK2AWX, the official 
call sign of the branch. 

During the past 18 months, two. series 
of instructional talks entitled “Electronics 
by Radio” have been broadcast from the 
club station. The presentation of the news 
on a Monday night is of a high order 
and on occasions well-known personalities 
from local broadcast stations have enjoyed 
being guest announcers. 

Two very successful Field Days held by 
the club attracted many visitors from Sydney 
and northern country centres. 

Visitors are welcome to call at the club, 


located almost opposite the Teralba railway 
station. Those wishing to obtain further 
particulars on the classes may do so by 
writing to the Club Secretary, P.O. Box 1, 
Teralba, N.S.W. 

QUEENSLAND 

There are now 27 clubs in Queensland 
registered in the Y.R.S. Several more are 
under consideration, including the Brisbane 
Church of England Grammar School, Nam- 
bour High School, Emerald High School 
and St. Brendan’s College, Yeppoon. 

Plans are in progress to cater for the 
expansion of the scheme and the formation 
of a larger committee to co-ordinate the 
various aspects now requiring additional 
attention and time. 

From Western Australia. The Y.R.S. 
co-ordinator reports that 30 boys at the 
Christian Brothers College, Leaderville, are 
very active learning the fundamentals of 
radio theory. Crystal sets and one-transistor 
receivers are the current projects. 

An enthusiastic group of girls, mostly 
second and third year students, has been 
formed at St. Mary’s Convent, Leaderville. 

A donation of a communications type 
receiver would be most appreciated by this 
group. 


LAST CHANCE 
TO SECURE 

GENUINE BRAND-NEW 
AMERICAN "TELECHRON" 
CLOCK-ALARM-TIMER 
MOVEMENTS 



230V 50C/S AC 
SWITCH RATING 230V 7'/ 2 A 

Make your own electric clock; 
clock-radio; alarm-clock etc. 
$3.60 each post paid 

Jolyon Industries 

Pty. Ltd. 

30 MIOWERA ROAD. 
NTH. TURRAMURRA N.S.W. 

Guaranteed dispatch within 7 days 
after receipt of money order or 
clearance of cheque 
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AEGIS COILS 

The DUALITY! IVW lit! 


R. F. & PEAKING 
CHOKES. 

Our range of stock types 
Is so wide that it covers 
most applications. Write 
for details. 




Heavy Duty HONEYCOMB Type. 

Illustrated is Aegis stock type S.87 air-cored 
cross-over network Inductor, wound with 18 
B. & S. wire. Inductance 1 milll-henry. d.c. 
resistance 0-6 ohms. 

Also available from stock as type S.117, in¬ 
ductance 0.5 mllli-henries. 


VINKOR TYPE. 

We manufacture and stock as standard lines 
practically all the Mullard-designed equaliser 
chokes and transformers for tape recorders, 
hi-fi tuners, etc., and are always pleased to 
quote for ‘ specials.” 


Available from 
all good radio parts 
stores 




Aegis Manufacturing Co. P./L 
347 Darabin Rd., Thornhury, 
Victoria. 'Phono 49-1017. 


m 


Manufacturers of Quartz Crystals for Frequency Control and Crystal 
Filters for Highly Selective Circuits, Announce:— 

NEW LOWER PRICES FOR CLOSE TOLERANCE GOLD PLATED CRYSTALS 
FOR AMATEUR APPLICATIONS 

1.8 Mc/s to 14.999 Mc/s ± 0.005% in Style "D” holders, iin pin 

spacing. Amateur net £2/8/6 each including tax. 

15 Mc/s to 47.999 Mc/s ± 0.005% in Style “D” holders, iin pin 

spacing. Amateur net £2/10/6 each including tax. 

48.0 Mc/s to 61.0 Mc/s ± 0.005% in Style “D” holders, fin pin 

spacing. Amateur net £2/16/3 each including tax. 

100 Kc/s ± 0.005% in HC13/U holders, iin pin spacing* 

Amateur net £4/10- each including tax. 
1 Mc/s ±0.005% in Style “D” holders, iin pin spacings* 

Amateur net £4/10/- each including tax. 

4 d^/~ Kc/s norninaI Crystals for Filter applications in Style “D" or “E” 
(B7G) holders. Amateur net £4/10/- each including tax. 

* Specially designed for Crystal Calibrator purposes. 

Many other ty pes and tolerances are available from our standard production. 
Please consult us on your Crystal requirements. 

PYE PTY. LTD. 

CRYSTAL DIVISION 

Clarinda Road, Clayton, Victoria. P.O. Box 105, Clayton. Tel.: 544-0361. 
State Offices in Adelaide, Brisbane, Hobart, Perth and Sydney. 


indicating their own region, i.e. 
Y08RL/BC. 

The administrative regions of the YO 
land are: 

BU—Bucharest City—the capital city 
of Rumania. 

AG—Arges. 

BC—Bacau. 

BT—Banat. 

BV—Brasov. 

CJ—Cluj. 

CR—Crisana. 

DB—Dobrogea. 

GL—Galati. 

HD—Hunedoara. 

IS—Iasi. 

MR—Maramures. 

MS—Mures—A.M. 

OL—Oltenia. 

PL—Ploiesti. 

SV—Suceava. 

RB—Reg. Bucuresti. 

Each YO region gives one point of 
multiplication per band, thus the maxi¬ 
mum obtainable multiplier is 85 (5 
bands x 17 regions). 

For YO stations, the DXCC countries 
list is the basis for the multiplier, 
considering the number of countries 
worked on each band. 

10. Final Score: The sum of the QSO points 
as per rule 8, multiplied by the multi¬ 
plier as per rule 9. 

11. Reporting: Log forms should be filled 
in separately for each band as follows: 
Date; Time (GMT); Station worked; 
Serial numbers (sent/received); Multi¬ 
plier column (filled in only when a 
new YO region); and QSO points (one 
or two). 

A summary sheet is required with 
information on the final score, 
operator’s name and address, trans¬ 
mitter, receiver and antennae. 

Each contestant must sign a pledge 
that all the rules and regulations have 
been observed and that the report is 
a true one. 

12. Certificates: 

(a) Certificates will be awafded to all 
contestants according to their 
country classifications and for all 
modes as per rule 5. 

(b) Competitors working the necessary 
number of YO DX Club members 
will get the special award of the 
club, upon request, and other YO 
special awards. 

13. Deadline: All logs must be postmarked 
NO LATER than September 1 and 
addressed to:— 

Central Commission of the Radio Sport 
(C.C.S.R.), P.O. Box 95, Bucharest, 
Rumania. 

14. The decisions of the Contest Commis¬ 
sion are final and the right to change 
the rules is reserved. 

YO AWARDS 

In addition to the rules of the “YO” 
contest given above, the Rumania Central 
Commission of the Radio Sport have issued 
details of the various awards, together with 
the general rules governing such awards. 
There are twenty awards listed and details 
of each will be published from time to time. 
In listing the awards the call sign of the 
award manager is also shown. 


Title Full Name Manager 

YO-AD All YO districts Y03CR 

YO-AM YO Alma Mater Y03GE 

YO-BZ Balcans peace Zone Y03YZ 

YO-CM YO Check Mate Y03CM 

YO-DR Double Call Y03FF 

YO-DX-C YO DX Club members Y03RF 
YO-LC Large cities Y03RO 

YO-NC Namesake calls Y03VN 

YO-2 x 2 2 YO on 2 metres Y03RY 

YO-5 on 5 5 cont on 5 bands Y03AB 

YO-lOx 10 10 YO on 10 metres Y03AV 

YO-15 x 15 15 YO on 15 metres Y03RG 

YO-20Z Zone 20 Y03CZ 

YO-20 x 20 20 YO on 20 metres Y03JL 

YO-25M Meridian 25 Y03JF 

Y0-40 x 40 40 YO on 40 metres Y03YY 

YO-45P Parallel 45 Y03JA 

YO-80 x 80 80 YO on 80 metres Y03ZV 

YO-100 100 YO on all bands Y03JP 
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GENERAL RULES 

All radio amateurs are entitled to these 
awards, by carrying out the conditions re¬ 
quired for each particular award, under the 
following general rules: 

Bands: 3.5MC; 7MC; 14MC; 21MC; 
28MC; 145MC. 

Mode: CW; AM; SSB; Mixed. 

Reports: RST minimum 338; RS mini¬ 
mum 33. 

All contacts have to be confirmed by 
QSL cards, YO cards being in the appli¬ 
cant’s possession. (Exception to this rule 
may be granted for QSLs made during 
international contests.) 

YO awards are not issued for various 
modes, but each class is a separate award. 

The application is of general contest rules 
type and the logs may be certified either by 
the awards manager of the applicant’s 
association, or by two licensed radio ama¬ 
teurs having checked the validity of the 
sighted QSL cards. Thus, the original QSL 
cards are not needed for checking, but the 
C.C.S.R. may, at any time, require some 
cards, or extracts of contest logs, for a 
direct inspection. 

The fee for any award and class is seven 
international reply coupons. (Packing and 
mailing included). All short wave listeners 
may get these awards in accordance with 
the above mentioned rules. DXCC and 
WAE officials will be the basis for all YO 
awards. The awards will be issued only after 
the YO stations listed in the application 



1. Beware of the lightning that lurks in 
an undischarged capacitor lest it cause 

thee to be bounded upon thy backside 
in a most ungentlemanly manner. 

2. Cause thou the switch that supplies 
large quantities of juice to be opened 
and thus tagged, so that thy days 

may be long on earth. 

3. Prove to thyself that all circuits that 
radiate and upon which thou workest 
are grounded, lest they lift thee to a 
high-frequency potential and cause thee 
to radiate also. 

4. Take care that thou use the proper 
method when thou takes the measure of 
high voltage, that it not incinerate 
both thee and the meter; for verily, 
though thou hast no account number 
and canst be easily replaced, the meter 
doth have such and shall bring great 

woe upon the supply department. 

5. Tarry not amongst those who engage 
in intentional shocks, for they are sure¬ 
ly non-believers and not long for this 
world. 

6. Take care thou tamper not with inter¬ 
locks and safety devices, for this shall 

incur the wrath of they seniors, and 


unlease the fury of the safety officer 
down upon thy head and shoulders. 

7. Work not with energised equipment; 
for if thou doest, thy buddies will 
surely be buying beers without thee, 
and they space at the bar will be 
filled by another. 

8. Verily, verily, I say unto thee: never 
service high-voltage equipment alone; 
for electric cooking is a slothful process, 
and thou mightest sizzle in thine own 
fat for hours before they Maker seeth 
fit to end thy misery, and draw thee 

into His fold. 

9. Trifle not with radio-active tubes and 
substances, lest thou commence to glow 
in the darkness like unto a lightning 

bug. 

10. Commit thou to memory of the 
prophets, which are written in the 
Instruction Books; they give thee the 
straight dope and steer thee away from 
error. 

—Anonymous. 

The foregoing observations appeared in 
a news sheet of a large overseas electronic 
manufacturing company and contain a 
message worthy of some deep consideration. 


logs have received the applicant’s QSL card. 

When there are fears that some cards 
have gone astray the applicant is urged to 
send new QSL cards for the YO amateur 
with the application. QSL cards must be 
sent for all YO contacts made during con¬ 
tests. The applicant may obtain, at his re¬ 
quest, YO badges at the cost of seven IRCs. 

Applications for all awards must be sent 
to: Central Radio Club, P.O. Box 1395, 
Bucharest V, Rumania. 

DIPLOMA ESCUCHA YEBENES 
D.E.Y. AWARD 

In order to increase the sending of QSL 
cards to short wave listeners, EA4-957-U 
issues the D.E.Y. certificate according to the 
following rules: 

Send QSL cards from FOUR SWLs in as 
many continents, plus TWO “EA” SWLs 
from January 1, 1960. 

It is not necessary to send the QSL cards, 
but a list duly certified by an Awards 
Manager is required. Please enclose with 
application your own QSL card to EA4- 
957-U, as well as three IRSs to cover send¬ 
ing of the Award. 

There are “seals” for one SWL in five 
continents, plus three EAs. Also, for one 
SWL is every one of the six continents and 
three EA’s. The “seals” are sent free. 

For the Award apply to: Javier Yebenes, 
EA4-957-U, Ferraz, 30, Madrid 8, Spam. 

PIRATES 

From time to time, information comes 
to hand of the unlawful use of another 
person’s call sign by a person who does 
not hold an amateur operator’s licence. 

This type of operation is very severely 
frowned upon by all amateurs as well as 
the appropriate licensing authorities, and 
it is pleasing to note that invariably the 
offender is located. 

It is pointed out to persons who may 
be inclined to engage in this practice, or 
the use of an unissued or fictitious call 
sign, that the flexibility of the amateur 
service makes it relatively easy to locate 
a station being operated illegally. 

Apart from the embarrassment that may 
be caused to the amateur whose call sign 
is used, the possibility of the amateur ser¬ 
vice as a whole being brought into disrepute 
makes it the most despised type of operation. 

From the official point of view, the regu¬ 
lation and penalty for such illegal operation 
is as follows:—“Except as authorised by 
or under the Wireless Telegraphy Act, no 
person shall:— 

(a) Establish, erect, maintain, or use any 
station or appliance for the purpose of 
transmitting or receiving messages by means 


of wireless telegraphy, or wireless telephony; 
or 

“(b) Transmit or receive messages by 
wireless telegraphy, or telephony. 

“Penalty — Five hundred pounds, or 
imprisonment with or without hard labour 
for a term not exceeding five years.” 

MORSE CODE PRACTICE 

For those persons who wish to learn 
Morse code or to increase their proficiency, 
the New South Wales Division provides 
two excellent services. 

A Morse practice session is transmitted 
each evening commencing at 7.30 p.m. on 
3550KC in the eighty metre amateur band. 
Commencing at 5 words per minute and 
increasing in steps to 18 words per minute 
over a thirdy-minute session. 

This service is organised by Doug Court¬ 
ney, VK2AUC, 5 Tanang Street, Boma- 
derry, N.S.W., Morse Practice Session 
Supervisor, and assisted by a number of 


operators rostered for duty on a particular 
night. 

The station call sign is VK2AWI the 
portable call sign of the N.S.W. division. 
Doug would welcome reports from those 
availing themselves of this service. 

The second is a Morse practice tape ser¬ 
vice. This service is conducted by Ern 
Hodgkins, VK2EH, Mangrove Road, 
Narara, telephone Gosford 22444. 

Morse code recorded on tapes at speeds 
from 5 words per minute to 20 words per 
minute, is available on loan for a fee of 
25 cents per tape to cover postage, for a 
period of one month. 

Arrangements can also be made for re¬ 
cording to be made on your own tape. 
Details of type of recorder being used and 
the recording speed required should be sup¬ 
plied when forwarding tapes. 

All inquiries should be made direct to 
Ern Hodgkins at the address given above. Q 


SPECIA L 


100 RESISTORS $2 

100 assorted new resistors 
bv well known manufac¬ 
turers in values up to 3 
meg from Vx to 3 watt 
mainly close tolerance and 
including some high - 
stability types. 

Post and packing 20c. 


100 CONDENSERS $2 

A good useful assortment 
of 100 new electrolytic 
mica, ceramic, and paper 
condensers by well known 
manufacturers. Ranging 
from 12 PF to 300 MF. 
Real value. 

Post and packing 40c. 


WHIP AERIALS $15 

Ex-Army 9ft Tank aerials. 
Solid bronze insulated base, 
with helical spring shock 
absorber. Complete with 3- 
piece telescoping aerial. 
Suits car radios or mobile 
transceiver. 

Freight payable at nearest 
attended station. 


LINESMAN'S 'PHONES $10 

Long range ex-PMG bat¬ 
tery powered linesman’s 
telephones mounted In a 
strong metal case with a 
calling magneto and bell. 
Checked and complete with 
batteries. Ideal for all 
intercom applications. 
Freight payable at nearest 
attended station. 


ALUMINIUM OFF CUTS 

Aluminium sheets offeuts 
suitable for chassis, panels. 
24 x 12 Vi x 24g .. 40c 
13 x 10V4 x 18g .. 35c 

Post and packaging, 15c. 


P.M.G. RELAYS 50c 

200. 1.000, 1,300 and 
2,000 ohm. 

Post and packing, 10c. 


METERS 80c 

2Viin plug in type, 0 to 1 
amp R.F. ammeter with 
internal thermocouple. Mov¬ 
ing coil 5 milliamp move¬ 
ment, ideal for experiments 
or recalibration. 

Post and packing, 15c. 


METERS $5 


Brand new 344in diam. 
English G.E.C. meters. 
.5-0-.5 milliamp movement 
with a 50-0-50 scale that 
can be illuminated. 

Post and packing 30c. 


RHEOSTAT $1 

Rheostats 100 ohm approx. 
5 amp. Bronze frame and 
ceramic former. Measures 
4in x 3in x 3in. Complete 
with knob, these can be 
easily rewound to personal 
requirements. 

Post and packing, 30c. 


VALVES 

BRAND NEW IN CARTONS 

OB2 75c 6N7 50c 

OZ4 50c 6R7 75c 

1D5GP 30c 6SC7 50c 

1F5G 30c 6SJ7 75c 
1H4G 30c 6U5G 75c 

1H6G 30c 12K5 75c 

1L4 30c 12K.7GT 50c 

1Q5G 30c 15DQ8 75c 

2A3 1.50 35L6GT 50c 

2D21 50c 350B 1.00 

3S4 50c 393A 75c 

6B7S 75c CV6 30c 

6C8G 50c NU3 30c 

6D6 30c R10 75c 

6J7G 50c VR105 75c 

6L6 1.00 VT501A 30c 

Post and packing 5c per valve. 
Post and packing free on 
orders of 10 or more valves. 

9-Pin valve bases .. .. 10c 

1-5PF Trimmers. 5c 

3K Screwdriver pots .... 10c 

250K Screwdriver pots . 10c 

Diodes 25MA 100 PIV . 10c 

Diodes Equiv. OA70 .. 10c 

10yds bell wire. 10c 

PMG key switches .. .. 20c 

PMG jack plugs .. .. 20c 

PMG jack sockets .. .. 10c 

150 Ohm 25 W resistors 20c 
Push-pull switches .. .. 20c 

240 volt BC neon indi¬ 
cator globes. 30c 

Dual pots 10k and 10k 50c 

10K pots. 20c 

250K pots. 20c 

Please add postage 


HARE & FORBES PTY. LTD. 

180 George Street, Parramatta, N.S.W. Ph.: 635 9747, 635 6096. 

Open Saturday morning — Inspections welcome. 

Please print name and address clearly. 
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GUITAR 

AMPLIFIERS 

10-Wott, Two Channel, with Twin 
Cone Speaker, $51.50 (£25/15/). 
14-Watt, 4 Inputs. Dass and Treble 
Boost. 2 Twin Cone Speakers, 
$59.50 (£29/15/). 

17-Watt. Four-Channel. Bass ond 
Treble Boost. Two Twin Cone 
Speakers, $73.75 (£36/17/6). 

35 WATT 

4-Channel, Bass and Treble Boost. 
4 Twin Cone Speakers, $105 
(£52/10/). 

60-Watt, 2 Unit 
4-12ln Auditorium Speakers, 

$171.75 £85/17/6 

Vibrato with foot control and 2 
pre-set controls for frequency and 
Intensity. $10.56 (£5/5/) extra on 
above models. 

14 plus 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt plus 14 
Watt Reverb. Two 9x6 Woofer 
Speakers. Two 9x6 Twin-Cone 
Speakers. 4 Channels. Bnvs and 
Treble Boost. Foot Vibrato Control 
Included. 

$163.50 £81/15/- 

SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 
4 Input Channels. Bass and Treble 
BoosSt. Two 12ln Radiol Beam 
Speakers. Perfect reproduction on 
20 cycles. 

$145.75 £72/17/6 

PIGGY BACK 
GUITAR AMPLIFIER 

3* Watt. Ill'll 

60 Wall.^ _ • S J, 19 ' 7 , 5 

4 Inputs. Bass and Treble Boost. 
Vibrato If required. $10.50 extra. 


TAPE ECHO UNIT 

Suits any Guitar amp. 
without any alteration. 

JUST PLUG IN 

$139.50 


REVERBERATION 
PRE AMPLIFIER 

Suits any Guitar amp. 

No changes necessary. 

JUST PLUG IN 
Completely transistorised. 

$58.75 


PLAYMAS1ER 4 
STEREO AMPLIFIERS 

Push-Pull. 8 Watt per Channel. 
Bass and Treble boost and Cut. 
Wired and Tested. 

£38/10/- $77.00 


T.V. 

SIGNAL BOOSTER 

240 V. operation. No change. To 
set. Simple connection. Extra gain 
on all channels. 

$9.75 

Post 50c. 


NEW RECORDING 
TAPE 


3ln. Mylar LP 300ft. . . 

5in. Mylar LP 900ft. .. 

Sin. Mylar DP 1200ft. .. 

SVeln. My'ar LP 1200ft... 
5V4ln Mylar DP 1800ft 
7in. P.V.C. 1200ft. 

7ln. Mylar LP 1800ft. .. 

7ln. Mylar DP 2400ft. . . 

lOViln. Mylar LP 3600ft. . 

Post 2/6 per Spool. 


£ s 
10 

1 0 
1 5 
1 5 
1 17 
1 5 

1 17 

2 10 
3 15 


P.A. SPEAKERS 

8 WATT 

8in. Units In Waterproof 
Projection Homs. 

If Ohm Voice Coils. 

$13.50 £6/15/- 

In Double Ended Flares. 
Duolateral Coverage. 

$14.50 £7/5/- 

Line Output Tmnifonasra to salt, 
$1.75 (17/6) extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts, 
Voice Coll 16 ohm. 

$21.50 £10/15/- 

11 Watt Rails*. 

$15.75 £7/17/6 

REFLEX HORNS TO SUIT. 

$21.50 £10/15/- 


iimiiiiniiimtiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiHiiiiiiiiiimiiimiiimimiiiiiiiiimiimiiiiiimiiiiimmiiiitiiiiiiiiHiiiiiiiiiiii’- 

WEEKEND - H0LIDA Y - EVENING 
DEMONSTRATIONS AT C0LLAR0Y 

PHONE XW595 6 FOR APPOINTMENT TO TEST STEREO 
GUITAR AMPLIFIERS AND TELEVISION. 

miiiiiiiini i yl'iiiiiiiiiii | iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimimiiiiiii>"iiiii"2 



BATTERY 

CHARGER 



240 Volf A.C. Operation 

3 Rate 6V, 12V TRICKLE CHARGE 

Trickle Charge Position suits all Batteries. 2V to 12V of 
rat© of 200 to 500 M.A. 


STANDARD 

2 amp. 6V, 12V, TRC . . $11.50 

3 amp. 6V, 12V, TRC . . $12.25 

4 amp. 6V, 12V, TRC . $15.25 

5 amp. 6V, 12V.$15.95 

Post., N.S.W. 75c, Interstate $1.25 




REVERBERATION 

UNITS 

Latest design to suit organs, 
stereo, guitar, any hi-fi equip¬ 
ment. 

£2/17/6 55.75 

Post. 3/6. 

eLega 

REVERB. SPEAKERS 

Automatic addition of re. 
verberation to any existing 
amplifier. 

Handles 12 watts. 

£12/15/- $25.50 

^CO-AXIAL SPEAKERS 

C.S-30. 12" 

V.C. 16 ohm. Cross over 3,000 
cycle. Frequency range 30 to 
20,000 cycles. Rated 20 watts. 

£13/19/6 $27.95 
C.S-20. 8" 

V.C. 16 ohm. Cross over. 
3,000 cycle. Frequency 
Range 40 to 20,000 cycles. 
Rated 8 watts. 

£7/19/6 $15,95 


DE LUXE 

1V4 amp., 6V-12V .. .. $9.75 

3 amp.516.75 

4 amp.519.75 

6 amp.$21.75 

10 amp. 527.75 

Rail or Air Freight on. 


HORN TWEETER 

CT-3 

2,000-20,000 Response. 

20 Watts Power. 
Sensitivity 110 dbw. 
Weight lilb. 

£4/9/6 S8.95 


Complete $28.50 


PLAYMASTER 
BOOK SHELF UNITS 

To R, TV & H specifications. 
Mountain Ash, Maple, Walnut or 
Teak Formica finish. 

ALSO CABINETS ONLY 

To milt 6”, 8” and 12” fpeakere 
$12.50 $15.50 $17.50 



MULLARD-A.C.E. 

TACHOMETER 

Wired and tested. 

$20.75 £10/7/6 

“Electronics Australia,*' July, 
August Issue. State max. rtva., volt¬ 
age, polarity cylinders. 

JVfeTER ONLY 

$6.75 £3/7/6 

INCLUDING DWELL. ANGLE 
FACILITY 

$23.25 £11/12/6 

Post., N.S.W., 50c, Interstate, 7Sc. 
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6.S.R. 

4-TRACK DECK 

$35.50 £17/15/- 

2-Track, 3-Speed. 

$35.50 £17/15/- 

4-Track, 3-Spee/. Mono or Stereo. 

$45.25 £22/12/6 

4-TRACK. 3-SPEED. 

3 HEADS. 

$49.50 £24/15/- 

BRADMATIC HEADS 
Latest Vi-Track. HI FI. 

$9.50 £4/15/- pair 

4-TRACK or STEREO 

Record play back erase 

$11.50 $5.50 


THE HEW COLLARO 
TAPE DECK 

Takes 7in spool, 

3 speeds: lVu , 3 3 /4, 7‘/a i.p.s. 
2-track, $44. 

4-track, $48. 

Write for particulars. 


TRANSISTOR POWER 
SUPPLIES 

12v. D.C. Input. 300v. ISOMa. 

Output plus 150v. Output. 

$23.75 £11/17/6 

12v. D.C. Input. 400v. 150Ma. 
Output plus 200v. Output. 

$29.75 £14/17/6 

240v. A.C. INPUT 
9V. 200 M.A. 4.5V. 6V. 9V. 

12V. 200 M.A. 

$4.75 $5.75 

9V. 12V. 15V. 22V. 500 M.A. 

$7.75 

Post: N.S.W., 50c; Interstate 75c. 


VARY. A.C.S. 

240-270V 50 cycle 5 amp. 
Provide Infinitely variable AC voltage 

$29.50 £14/15/- 

IVi Amp as above 

$23.50 £11/15/- 

10 anip. as ubove. 

$45.75 


PLAYMASTER 106 
AND 107 



Feb. and March Elect. Aust. 

106 

WIRED AND TESTED. $88.75 
107 

WIRED AND (t-, Q 
TESTED. 3>/y.UU 

TRIO W26 
STEREO-TUNER 
AMPLIFIER 

12 mitts per channel. 

Mas. P.U., Crystal P.U., Tape In- 
Out, Broadcast, Stereo, S.W. Mono. 

$138.00 £69 

SEE TRIO. ADVERT. 


Transistor-Ignition 

HI-SPARK 

Simple installation. 

38 K.V, output. 
Complete. Tested. 
Negative earth. 

$33.50 £16/15/. 

Positive earth. 

$41.50 £20/15/- 

State voltage and polarity. 
Post., N.S.W., 75c; Interstate, $1.25. 


CITIZENS BAND 

27.240 Megs. 

10 Transistor Transceivers. 

100 M.W. output. 

$45.00 

1. Watt 13 Transistor 1 channel 
with squelch. 

$65.00 each (£32-10-0) 

1 watt. 15 transistor, with squelch 
provision for two channels. 
Range to 10 miles under 
ideal conditions. 

$80.00 £40 each 


INTER. COM. UNITS 

2 Station Transistorised 

$11.50 £5/15/- 

4 Station. Including Master 

$20.25 £10/2/6 



New 

Telephone Amplifier 

Translrtoriied. 

$11.50 £5/15/- 


Post 35c. 


T.V. TUNERS 

New 10-channel Tuners. 

$15.00 £7/10/. 

Post 75c. 


LATEST 

4-SPEED PLAYERS 

240V A.C. Mono. $11.50 

240V A.C. Stereo. $17.00 

Battery Mono ...... $19.50 

Battery Stereo .. .. .. $21.50 

Battery Mono 45 r.p.m. 

in Cabinet. $9.25 

Post., N.S.W., 75c; Interstate, $1.25. 

~ ELECTRIC GUITAR 

Pickup Lulls. $8.75 

Accordion Pickup Units . . . S8.75 

Harmonica Pickup Units . . $1.95 

Post., N.S.W. 40c; Interstat e, 7 5c. 

Send for full detail i on 
Radiogram Chault , TV and 
Ampllflort. 


AMPLIFIERS 

Public Address Range 
240V-AC 


1 


MINIATURE F.A. AMPLIFIER. 

15 WATTS OUTPUT. 

Multi Match Ferguson O.P. trans¬ 
former Input for crystal mike and 
pick-up with electronic mixing. P.P. 

EL.84 output. $39.50 

30 Watt. As above EL34 

P.P. $53.50 

40 Watt. As above EL34 
P.P .. . . $79.50 

60 Watt. As above EL34 

P.P.$98.50 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 
5/10 with pre amp base and treble 
boost. Ultra Linear output $43.50 
5/20in. As above. $65.50 

BATTERY-AC 

OPERATION 

6 valve 6v plus 240v-10 

watt .... .. $55.50 

7 valve 12v plus 240v-12 

watt. $59.75 

7 valve 12v plus 240v-25 

watt. $71.75 

TRANSISTOR P.A. 
AMPLIFIER C.A.-512 

M 

I ‘ ”ji »U re*v: -.’of kv<\i’ i» » Jj 


12VDC Operation. 

Output 20 watts. 

Current consumption at mux. output, 
2.2 amps. 

Input. High Imp. mlc. Also 
600 ohms and tape. 
Independent gain controls. 
Output: Imp. 4-8-16 ohms. 

Freq. Response: 

200 cps—6000 cps. 
Dimensions: 2ln x 6Viln x 8Viln. 
Complete with instruction book 
with circuit. All plugs. 

PRICE $57.50 

DYNAMIC 

MICROPHONES 

DM-391 HI-Imp . $3.50 

DM-175 HI-Imp. $4.75 

DMS-3 HI-Imp. $5.50 

DM-305. 600 ohms or 

HI-Imp. Suitable stand 

mounting. $9.75 

DM-304. Dynamic Cardlold. 

50 ohms or HI-Imp. Suit¬ 
able stand mounting . . $15.75 

D M. 307 HI-IMP.£7/10/- 

CM-10 Crystal HI-Imp. Suit 

stand mount. . . $5.06 

Post., N.S.W'., 25c; Interstate, 35c. 


WIDE RANGE 
LIGHTWEIGHT 
STEREO PICK-UPS 



Ceramic Units, Sapphire 

Styll. $7.00 

Diamond Styll. $10.50 

Universal Ceramic Stereo 
Carlridge, Sapphire Styll . . $2.93 

Diamond Styll . . . . . . $6.50 

NEW WIDE 
RANGE SPEAKERS 

15 ohm. Twin Cone 

81 n. $7.00 

12in. $7.90 

5ln . $4.50 

5in Tweeter . $3.73 

4in Single Tweeter. $2.73 

121n Heavy Duty 20 watt . . $13.50 

p7a. REFLEX HORNS 

WITH UNITS 

3 Watt 8 ohm. $14.50 

10 Walt 8 ohm. $26.50 

35 Watt 15 ohm.$18.00 

N.B.: As these are American ratings, 
divide the wattage by 2. 

STEREO ~RECORD~ 

CHANGERS 

1965 model. 4-speed. 

$21.50 £10/15/- 

De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic 
cartridge. 

$27.50 £13/15/- 

Post. N.S.W., $1.25; Interstate, $1.75 



STEREOPHONIC HI-FI 
HEADPHONES 

With padded earpiecos 

SPECIFICATION: 

Frequency Response: 25-17,000 cps. 

Nominal Power 1 watt. 

V.C. Imp. 8 ohms each channel. 

$7.75 £3/17/6 

Post., 50c. 


PHILIPS 
DISC JOCKEY 

4-specd Players. 

6V, D.C. OPERATION. 
MONAURAL CRYSTAL HEAD 

$9.75 £4/17/6 

STEREO 

$11.75 £5/17/6 

Post.. N.S.W.. 75ci Interstate, $1.15. 


MORSE KEYS 

New lightweight, fully adjustable units 

$1.25 

As above with buzzer. 
Complete Morse practice set. 

$1.65 
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220S 4000 O.P.V. 

D.C. Volts 5. 25. 125. 500, 2500. 

A.C. Volts 10. 50, 250, 1000. 

Current: 250u.\. 250mA. 

Resistance: 0-1 OK, 0.1 Meg. 

£3/19/6 Post 5/- 
C.T.330 20K.OPV 

D.C. Volts, 6 . 6 , 30, 120, 600. 1200, 
3000, 6000. A.C. Volts, 6 , 30, 120, 
600. 1200. D.C. Current. .06-6, 60, 
600mA. Resistance. 6 K. 600K, 6 mcg. 
60meg. D.B. minus 20 to plus 62. 
5 Ranges. Specially suitable for 
transistor . 150 . 5,5 95 

Post., 50c. 

C.T.500 20K.OPV 

D.C. Volts, 2.5, 10. 50. 250, 500, 
1000. A.C. Volts, 10, 50, 250, 500, 
1000. D.C. Current, .05, 5.50, 

500mA. Resistance. L2K, 120K, 
1.2 meg., 12mcg. D.B. minus 20 to 
plus 62. 

$13.25 Post., 50c. 

KAMODEN 370N 

100 K. Ohm per volt. 

D.C. volts. lOOMv. 2.5V. 10V. 

100V. 250V. lKv. 5 Kv. A.C. volts. 
2.5V. 10V. 25V. 100V. 250V. lKv. 
D.C. Current 10 Micfo. 100 Micro. 
1 M.A. 10 M.A. 100 M.A. 1 Amp. 
10 Amp. Ohms. 5K. 50 K. 500 K. 
5 Meg. 50 Meg. D.B. —20 to +62. 

$28.75 

Post N.S.W., 75c; Interstate $1.50. 



P.T.34 1000.0PV 

D.C. Volts, 0, 10. 50, 250, 500. 

1000. 

A.C. Volts, 0, 10, 50, 250, 500 

1000. 

M.A. 1-100-500 RESISTANCE. 

$5.25 Post., 50c. 

200H. 20K.OPV 

D.C. Volts, 5, 25, 50, 250, 500, 

2500. A.C. Volts, 10, 50. 100, 500, 
1000. D.C. Current, 50uA, 2.5, 

250mA. Resistance, 6 K, 600K. 

Capacitance, 2 D.B. Ranges. 

$10.50 Post., 50c. 

ALL PRICES NET, INC. S.-TAX. 


T.E. 40. V.T.V.M. 
MILUVOLTER 

10 Ranges. 1 MV to 300 V RMS. 
10 Ranges. D.B. minus 40 to plus 
50 DBM. 

$44.50 

V.T.V.M. 

27 Ranges, A.C. Powered. 
D.C.V. 0, 1.5, 5, 15, 50, 150, 500, 
1,500. 

A.C.V. 0,1.5, 5, 15, 50, 150, 500, 
1,500 R.M.S. 

A.C.V. P. to P. 0, 1.4, 4, 14, 40, 
140, 400, 1,400, 4,000. 

Resistance, 1 ohm to 1,000 megohm. 
D.B. Minus 10 D.B. to plus 65 D.B. 

$42.50 

Post., $1. 

H.V. Probe to 30 KV, $7.75. 
T.M.K. Units, $53.50. 


TEST 



? e 7 




EQUIPMENT 

■ "V 



LEADER 

SIGNAL GENERATOR 
LSG 11 

240v A.C. Powered. 

6 Band, 120 Kc to 390 Megs. 
Provision for Crystal. 

An Ideal TV Marker Generator. 

$29.50 


WIDE BAND OSCILLOSCOPE 


Post., N. S.W., 75c; Interstate, $1. 25. 

sS ignal injector 


5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
Frequency Compensated on all positions. Calibrated .02 
to 600 volt. Hard-time base, 20 cycles to 75K. Latest 
American R.C.A. circuitry. Complete with probe. 


3-inch $99.75; 5-inch $111.50 


T.O.2 TV portable service unit 2” oscilloscope $59.50. 


4 CHANNEL 
MICROPHONE MIX¬ 
ER PRE AMPLIFIER 
$7.75 

Post., 50c. 


TRANSISTORISED 
VARIABLE POWER 
SUPPLY 

Rang* to 20V, 200MA 

$18.75 

Post., 50e. 


MINILAB 

7in 1 MULTIMETER 
$16.75 

Post, 50c. 


STEREO 

PRE AMPLIFIER 

240 V. A.C. Power. 

To suit magnetic P.U. tape or 
microphone. 

Response: 20 to 20.000 cycles. 
Gain 60 D.B. 

$15.50 

Post., 50c. 


G.D.O. 

UNITS 

Leader. 810. 6 -Band. 2 Meg. to 
260 Meg. Nuvistorised. 240 V.A.C. 
Operation. Modulated. Calibration. 
Accuracy 2 per cent. 

$41.50 

T.E. 18 Lafayette. 8 Bands. 360 
K.C. to 260 Megs. 240 V.A.C. 
operation. 

$39.50 

Post., N.S.W., 50c; Interstate, 75c. 
T.E 15 Transistorised, 7 Band, 
360 Kc to 270 Megs. 

$34.75 


LEADER 

SWEEP & MARKER 
GENERATOR 
SMG 532 

TV and F.M. 2 lo 270 Megs. 5.5 
Meg. Crystal for TV sound. Sweep 
width to 12 Megs. Model 531. 

$170.00 £85/-/- 

Po«t„ N.S.W. $1.50; Interstate, $2.50 


PANEL METERS 



EDGE TYPE 


mM. Scaled. S. Meter. Stereo 
Balance. Tuning. $2.50 

2" 3" 4" PLASTIC 


COVERED PANEL 
UNITS 

Latest P series %ln Barrel 
50mmA, 200mmA. 1mA, 10 mA, 
500mA, 1 Amp, 10 Ajnp, 15V. 

50#v - From $3.00 



T.E. 20 RF SIGNAL 
GENERATOR 

Freq. 120KC—260MCS In 6 bands. 
Output (RF)—High 100,000uV max. 
Low lOOuV max. 

Output (Audio)—400 cps approx. 8 V. 
Modulation — 400 cps internal. 
Operation — 240V AC. 

Dimensions 7in x lOViln x 5Viin. 
Weight — 91b. 

Complete with Instruction Book 
circuit. 

$24.50 

T.E. 20D, sig and marker gen. 
120KC to 500 megs. 

$25.50 

Post., N.S.W., 75cj interstate, $1.25, 


Transistorised. Fountain Pen-sized 
Unit for Signal Tracer in Radio, 
TV and Amplifier Service. 

$4.75 

Post., 25c. 



T.E.46 

RESISTANCE- 

CAPACITANCE 


Bridge and Analyser. 
Capacity 20 pfd to 2,000 mfd. 
Resistance 2 ohm to 200 megs. 
Also tests power, factor, leakage, 
impedance, transformer ratio. Insu¬ 
lation resistance to 200 megs, at 
600V. 

Indications bv eye and meter. 

$43.50 



AUDIO GENERATOR 


Sine and Square \Va>e. 

20 Cycles to 200 K.C. 4 Bands. 
Frequency response plus/minus 
1.5 D.B. 


60 Cycles to 150 K.C. 
Output impedance 5,000 ohm. 
Output volts, 0 to 7. 

$36.50 

T.E. 22D $37.50 

~ -T 


T.C. 

2 





VALVE TESTER 


Tests all valves, diodes, rectifiers, 
checking filaments, shorts. Merit on 
direct reading. Good-bad meter. 
Complete with tube chart. 

$26.75 

Post., N.S.W., 25c; Interstate, $1.25. 

T.E. 50.-99—5011 

Checks. Nu Vistas, Compactrons, 
etc. 

$34.25 
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LISTENING AROUND THE WORLD 



Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception. 


Australian Radio DX Club is Growing 

The newly formed Australian Radio DX Club is expanding its 
services, and now has its own session on 3NE Wangaratta, 
Victoria, 1600KC on Sunday at 1240GMT or 10.40 p.m. 
Australian Eastern Time. Information on the Club from the 
Secretary-Editor, Robert Ronai, gives the Club's address as 
P.O. Box E73, St. James, N.S.W. 


The Australian Radio DX Club was 
formed in December, 1964, from the Syd¬ 
ney Branch of the New Zealand Radio DX 
League, and in June, 1965, the Australian 
club received permission from the New 
Zealand organisation to form its own club. 
Membership stands at 55 and is increasing 
rapidly, as the only Australian club of its 
kind gains publicity. A branch in Melbourne 
has been formed and a further one in 
Brisbane is planned. 

The club publishes its own monthly mag¬ 
azine “The Australian DX News.” Anyone 
who is interested in the Australian Radio 
DX Club can obtain details regarding 
membership, and a free copy of the maga¬ 
zine, by writing to the address given above. 
The club publication covers medium and 
short-wave, amateur and utility news in its 
publication. 

WNYW — NEW YORK 

A new call is now being heard by short¬ 
wave listeners. This is WNYW New York, 
which replaces the familiar WRUL of 
Radio New York World Wide fame. In 
fact, in 1936 we heard the station when it 
operated from Boston as an educational 
station using the call W1XAL, then it be¬ 
came WRUL and in recent years moved to 
New York. 

Plans were then announced for a move 
into new studios and installation of new 
transmitters. The new studios are located at 
485 Madison Avenue, New York City; this 
suite has nine studios and six control rooms 
and is the largest commercial radio station 
in North America; the construction of the 
new transmitting site in New Jersey has 
started, and is due to be put into service in 
1967. 

SOUTH AMERICAN SIGNALS 

Many of our readers, as could be expect¬ 
ed in the winter reception period, report 
good signals being received from South and 
Central America during daylight. 

A West Perth listener, B. Forknall, re¬ 
ports the signals of HCJB on 9745KC 
which is providing good reception from 
0730 to 1000GMT. The station also uses 
6050 and 11915KC and carries the DX 
Party Line program on the first and third 
Wednesday of each month at 0930-1000 
GMT. 

Barry Hewett, Edithvale, Victoria, has 
observed the familiar TIGHB transmissions 
of “Radio Reloj” using 6210KC, closing at 
0700GMT and broadcasting from San Jose, 
Costa Rica. The station opens at 1100GMT 
but at this time signals are much weaker. 
The station closes with “Ava Maria,” and 
call and slogan “Radio Reloj HB” are fre¬ 
quently given. 

Chris Martin of Sydney, N.S.W.. has been 
hearing 4VEH in Cap Haitian, Haiti, using 
6120 and 9770KC. The station opens at 



The voice oj Mr John Wing, pic¬ 
tured here, is well known to lis¬ 
teners to the B.B.C.’s World Service, 
Mr Wing is Duty Operations Assis¬ 
tant/Newsreader with the B.B.C. 
External Services Program Opera¬ 
tions Department, and also presents 
such programs as “Invitation To 
The Dance,” “A World Of Music” 
and “Rendezvous With Rhythm” 


1030GMT with a Spanish broadcast and at 
1130GMT carries a service in English. The 
9770KC channel has interference from 
Radio Japan using 9765KC. 

The Radio Nacional Peru station on 
6082KC is heard at 1145GMT after the 
sign off of Radio New Zealand on 6080KC. 
The Chilian CE611 using 6110KC has 
been heard at 1000GMT, but the station 
suffers some sideband interference from 
Radio Malaysia using the frequency of 
6105KC. 

STATION POPULARITY SURVEY 

A survey to find the most popular short¬ 
wave broadcaster, and also some of the most 
popular programs heard on short-wave is at 
present being conducted by DX Inter- 
National Communications Association of 
the United States. The world broadcasting 
award is made following the station survey, 
and readers are invited to participate in this 
International popularity poll, according to 
a letter from the Association. 

Readers are asked to submit the names of 
five of their favourite short-wave broad¬ 
casters, in order of popularity. They are 
also asked to list their favourite in each of 
the following catagories: best DX and SWL 
program; news coverage; variety of music 
and special feature presentations. 

The mailing address for the votes is 
DXI, Box 152, Newton 60, Mass.. U.S.A. 
The closing date for votes is July 31, 1966, 
and all readers of “ELECTRONICS 
Australia” who enter the competition 
will receive a complimentary copy of a 
book on shortwave antenna systems for 
their interest in this popularity poll. The 
survey findings are expected to be known 
in late August, and will be reported in these 
pages, when the news is received from David 
L. Wilson, Director of DX Inter-National. 

LATIN AMERICANS LOGGED 

The latest record of Latin American 
stations logged in the present winter season 
shows the usual pattern of signals in the 
49 and 60M band being received from 
0300 to 0700GMT, with some strong and 
interesting signals being received from al¬ 
most all South American countries. 

The latest two new loggings are both 
from Peru and we have heard these two 
stations with a late program on Sunday 
to 0555 for OAZ4R on 4890KC, and to 0700 
for OAX3V on 4785KC. The signals of 
OAZ4R on 4890KC indicate a change in 
frequency from 4940KC. The station, which 
is located on Tarma, relays OAZ4P on BC 
and its slogan is “Radio San Juan, Tarma.” 
The station is affiliated with the Radio 
Victoria, Lima, network and uses the fam¬ 
iliar V sign dot-dot-dot-dash as a station 




L 


NEW SCHEDULE OF SWISS BC CORPORATION 

The Swiss Broadcasting Corporation in Berne now has three daily trans¬ 
missions serving the Pacific area during our winter reception period. News of 
new frequencies and schedule changes are also listed in the Corporation’s latest 
schedule, which was recently put into operation, details of which follow. 

The program “Swiss Merry-go-Round,” which contains news for the short¬ 
wave listener and answers to listeners’ letters is broadcast each Saturday, 30 
minutes after the opening of each transmission. On the first and third 
Saturday, news of interest to the short-wave listener is given and on the 
second and fourth Saturday items for radio amateurs are featured in the 


program. 

0700-0800 

Australia and New Zealand 

9595, 11775 



0845-0945 

Africa 

15305, 15430, 

17830 


1145-1315 

United Kingdom 

9665, 11865 



1330-1500 

Asia 

11855, 15305, 

15395, 

17830 

1515-1645 

Near East 

11880, 15255, 

15305, 

17830 

1845-1945 

United Kingdom 

7110, 9665 


0115-0245 

North America 

6120, 9535, 11815 


0115-0245 

Australia and New Zealand 

11775 



0415-0515 

North America 

9535, 11715 



0415-0515 

Australia and New Zealand 

9595, 11775 
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SOUND PROJECTORS 

Cinevox Prefect 16mm in good 
working order. 240v operated, com¬ 
plete with speaker and amplifier. 

$115.00 

CIRCULAR SLIDE 
RULE 

3V.in diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in¬ 
cluded. 

$1.25 each. Post 10c 
REFLECTOR 
GUNSIGHT 

Contains these lenses: 

1 Lens lin Focus, lViin diam. 
I Lens 1 11/ 16in Focus, IVaIii 

diameter. 

1 Air-spaced Lens, VA\n diam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. 

$1.85 each 

Post: N.S.W., 30c: Interstate, 40c. 

PMG TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 
Complete with 660ft wire. 

$23.00 

(2 TELEPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 
_station._ 

AERIAL CAMERAS 

F.24 Mark IV 2.9 L e ns, stops 11, 
8. 5.6, 4, 2.9. 

With 3in x 81n FI DaBmcyer 
Lenses complete with wooden case. 

$39.00 

50c Cartage to Rail. Freight pay¬ 
able at nearest attended railway 
station._ 

— SH IP S'HCLOCKS 

(No bell). Smith’s 8-day, fu’ly 
jewelled. Original cost $120. 
Special 7in brass $25. 10^»n Seth 
Thomas splash-proofed bakelite 

$30 

Post N.S.W., 70c: Interstate, 95c. 

ECHO SOUNDER 

Depth and F/srti Finder. Transistor¬ 
ised, with Neon Flasher Indicator, 
complete and Guaranteed. 

$85.00 Post $1.60 

T2~CRETd 

TELEPRINTER 

Tape printers model 47.R. 240 

Volts operated. 

$35.00 _ 

TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coll of twin! (equal Vi 
mile). $7.00 per coll. 

Post, N.S.W. 70c; Interstate $1.20. 

3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1,500 Ohm 
Coils, $1.25 each. 

2-WAY RADIO 

NUMBER 22 (AUST.) 
Untested without meter or leads, 
with power supply less relays. 
$15.00. 50c cartage to rail. 

Freight payable at nearest attended 
railway station._ 

AMPLIFIER 

Submlniaturc 4-Translstor, Audio 
Push-Pull. 

_ $7.00 Post 50c 

goose" neck lamp 

NEW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade, 
strong metal lacquered base and 
frame. Height 18in. Complete with 
lead. 

$1.25 

Post and pac king, $1.00. 

DRAFTING 

MACHINE 

Genuine Swiss-Wiles (Without 
Scale). 

$19.50 Post $1.20 



P.M.G. Phone Jack and plugs, 25c 
each, 45c the pair. 

Post 7c. 

NIFE CELLS 

1.2 Volt fuly charged, 4in x 3in 
x lin 4 AH. 

$1.00 each 

Post, N S.W., 25c; Interstate, 35c. 
1.2 volts 15 AH, 81n x 4in x 2ln, 
$2.95. 

2.4 volt 10 AH, 6in x 2Viin x 21n. 

$2.50. 

Post, N.S.W., 30; Interstate, 40c. 

PERSPEX 

Slightly domed shape. 16ln x 
12in, $1.55. 2ft 6in x 18in tap¬ 
ering to 6in, $1.75. 2ft 6in x 2ft, 
$2.45. Domed approximately 3ft 
6in x 2ft, $5.50. 

50c cartage to rail. Freight payable 
at nearest attended railway station. 


VALVES 

BRAND NEW 

IN CARTONS. 

Special discount for quanlity 



P.M.GXTYPE KEY SWITCHES. 
45c each. Post, 15c. 


6SN7GT 

95c 

6AG5 

50c 

89 

$1.00 

X61M 

$2.20 

12SA7 

$1.25 

CV850 

$1.50 

6H6 

45c 

18H6G 

30c 

41 

$1.25 

832 

$5.00 

5U4G 

95c 

6F13 

75c 

77 

$1.00 

6AK5 

$1.50 

VR150-30 

6X4 

$1.00 


$1.00 

6FS 

75c 

5CPI 

$3\,*)5 

6N7 

$1.00 

EF50 

35c 

12SK7 

50c 

6U7 

75c 

VR1120 

50c 

VI103 

$1.00 

VR118 

75c 

VH120 

75c 

VR65 

25c 

1L4 

$1.0 

6R7GT 

50c 

5Y3 

$1.25 

VT4C 

75c 

6C4 

50c 

AU5 

$1.00 

CV2184 

$2.25 

80 

$1.25 



6AK5W 

$1.50 


PLEASE ADD POSTAGE 
ON ALL ARTICLES. 



30 Power Coated Lens, 
Brand new. 


$5.95 


60 magnification with a 60mm 
coated objective lens. 

With Tripod. 


$35.00 


As illustrated. 
Postage, 95c; Interstate $1.20. 


TELESCOPES 

Ex-Army High Power 
3 Draw 

$25.00 

30 x 40 with Tripod 

$9.75 

45 x 40 VARI-POWER 
WITH TRIPOD 

$15.95 

Post 70c; Interstate, 95c. 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new Viw„ lw, 2w, 
tolerances between 1 and not ex¬ 
ceeding 5 °7o including 100, 360, 

560, 750, 15K, 22K, 27K, 100K, 
180K, 220K, 560K, 820K, ohms. 
Usual price 40c each, 50 assorted 
different values for only 

$3.75 Post 15c. 
GENUINE VARIACS 

0-115 V.A.C. 18 Amps. 529 each, 
or couple two together for 240 
V.A.C. 

The two for $45 
Genuine American 
Zenith Variacs 

0-115 V.A.C. 7.5 Amps, $19.50 
each or couple two together for 
240 V.A.C. 

The two for $36. 

50c cartage to rail. Freight pay- 
ab.'e at nearest attended railway 
station. _ 

522 TRANSCEIVERS 

100 to 150 m/cs. 

$35.00 


TR1934 

TRANSCEIVERS 

100 to 125 m/cs. 

$33.00 

FRACTIONAL 240 
VAC MOTORS 

1/25 h.p., new, with coupled 2- 
speed gearbox. 1425 and 300 
r.p.m. Ideal for nimbler, etc. 

$20 

Post N.S.W., 70c; Interstate, 95c. 

AWA OSCILLOSCOPE 

Calibrated with delay time base. 
Sin, 240 vac., perfect. 

$195.00 


C.M.A. CABLE 

240 volt 3/.03d black, new and 
perfect. 100 yds. roils, $3.00, 6 or 
more. 

$2.50 a roll 

30c cartage to rail. Freight payable 
at nearest a.tended railway 
station. 

MICROMETERS 

Brand new Goodeli-Pratt, 0 to lin, 
$7.50; Slocombe, lin-2in, $7.85; 
Starrett lin-2in, $9.85. 

Post, 32c. 

CHOKES, 7.5H, 60mA .. 95c 

VIBRATORS, 6 volts, 7-pln, 75c 
each. 

UNISELECTORS. 4 BANK 
HOMING TYPE .. .. $4.00 

INVERTERS, 26v-115v 2Kw 400 

cycle.$9.50 

HAND MICROPHONES, with 
Prcss-to-Talk Switch .. 95c ea. 
Post. N.S.W., 25c; Interstate, 30c. 
INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic. Ex¬ 
tend to 4ft 6in.$13.00 

SELSYN MOTORS MAGSLIP 

Mk. II.$5.25 ea. 

No. 19 2-way radios, with hand 
set, power supply, I e ads. $35.00 
Meggers, bridge type, complete 

and tested.$75 00 

EVERSHED and VIGNOLES, 
500 volts._ 

H.T, TRANSFORMERS 

2,000/0/2 000 volt. Primary 28 
volt 50 cys. ra'ed at 1.75 Kva. 
Ideal linear amplifier, e:c. 

$27.00 


BINOCULARS 

PRISMATIC. Coated Lenses. 
Brand new. Complete with case. 

8 x 30.$19.50 

7 x 50. .. $26.50 

10 x 50.$27.50 

12 x 50.$28.50 

Post, N.S.W. 70c; Interstate, $1.20 

SPECIAL ARMY RELEASE. 

TELESCOPES 

ALL LENSES 

“ASTRONOMICAL” QUALITY. 

General and Marine 
Use 

4 x 40 Genuine HANDLEY. 

Cost $60 00. Our Price, $6.50. 
7 x 40 GENUINE OTWAY 

ANGLE TELESCOPE. Cost $9rt. 

Our Price.$9.85 

15 x 40 variable Power Otway, 
$15.50. 

Freight payable at nearest 
attended railway station. 

420 Mc/s 
OSCILLATOR 

Self-excited 6J6 with power supply 
and modulation transformer, 5in x 
5in x 5in box. 240 volt operated. 

_ $15.00 

BATTERY CHARGER 
KIT 

Complete, assemble yourself with 
instructions. 6 or 12 volts, 2Vi 
amps. $7.95. 

Post: N.S.W., 70c; Interstate. 9Sc. 

RECORDING TAPES" 

SCOTCH BRAND. 

EX-WOOMERA. 
SLIGHTLY USED. 
PERFECT ORDER. 

Can be used for home video, tape 
recording equipment, etc. 

2,400ft 12in Reel Vi \n Top Grade. 
Cost $14.50. Our price $7.50 
roll. Post 70c; Interstate, 95c. 
Also same in VaIsi. Ideal for pro¬ 
fessional quality audio recording. 
1200ft 7in reel ’/rin $2.75. Post 12c. 
600ft 5in reel Viln $1.68. Post 12c. 
200ft 3in reel Vfrin 65c. Post 10c. 

SCOOP PURCHASE 

Gramo. Motors, New. Made In 
U.S.A. 4-spced. 240 volt A.C. 
50 eye. Only $2.75 each. 

Post, N.S.W., 30c; Interstate. 40c. 

240-110 VOLT 6KVA 
TRANSFORMERS 

Encased, including switches, as 
_new, $50._ 

Top grade, fully enclosed trans¬ 
former. 1 Kva primary 218/240 
vac. 50 eyes, secondary 6 volt, 
37 volts, 53 volt, 60 volt, $30. 

LEAD ACID 
BATTERIES 

New 2 volt 1.5 amp. $1.75, 12 volt 
0.75 amp. $3.75. 

Post. N.S.W.. 25c; Interstate, 30c. 

SPECIAL lucky dip valve offer. 
15 new valves in cartons for 
only $2.00. We haven’t got time 
to sort them, so you reap the 
benefit. Post, 30c._ 

SOLENOIDS 

Plunger Type 12V 300M.A. Sull 
electric camera control. 

MINIATURE TRAINS 
radio, etc. $1.25. Post, 10c. 

200 Mill, amp., 240 volt, Vbln 
push movement. 

_$1.25. Post, 10c _ 

BATTERY CHARGER 

6 or 12 volt, 2 Vi amp. $9.95. 
Post, N.S.W., 70c; Interstate, 95c. 

TELEPHO NES 

Sound Powered. Can be used as 
Microphone and Receiver. New. 
With 50ft cable. 

$3.85 pair. 

Post, 25c: Interstate, 40c. 


DEITGH BROS. 

70 OXFORD STREET, SYDNEY 

SORRY, NO C.O.D. 
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break, as well as music featuring these 
identification notes in all station announ¬ 
cements. 

The second station is OAX3V which 
relays QAX3U on BC, and is using 4785KC 
to close at 0700 with the Peruvian Nat¬ 
ional anthem. This station has its announ¬ 
cement on tape, which is repeated after 
each recording, backed by a series of 
chimes. The station uses the slogan “Radio 
Horizonte,” and is located at Tingo Marie, 
Peru. The program is typical Latin Amer¬ 
ican dance music, and each item is fol¬ 
lowed by the recorded announcement, with 
a fuller station identification when the 
station signs off the air at 0700GMT. 

Two Colombian stations with good sig¬ 
nals, which are on the air all night, are 
HJAE Radio Santa Fe in Bogota using 
4965KC and HJFW Radio Manizales, in 
Manizales, Colombia, which uses 5020KC. 
Both these stations can be heard at 0800- 
GMT, but at times suffer from CW inter¬ 
ference. 

BONAIRE RELAY 

Radio Nederlands announcement that a 
relay station is to be built at Bonaire, 
Netherlands Antilles, has been followed 
with more details on the proposed station. 
The relay station on Bonaire will have two 
250KW transmitters, and the antenna sys¬ 
tem will beam the energy in the direction of 
North. Central and South America, and 
Africa. Modest studio facilities will be pro¬ 
vided and some 25 people employed at the 
station, most of them being Antillians. 

This is a major effort to improve recep¬ 
tion of Radio Nederlands programs in these 
areas. The idea of building the transmitter 
at this site is that the island is favourably 
situated for transmissions to these areas, 
being close to the equator and providing 
good propagation conditions. The trans¬ 
mitting site will give better propagation 
than the key station in Holland, which is 
situated 52 degrees north and in Europe, 
one of the most densely packed areas not 
only in terms of population but also of the 
use of radio frequencies. 

At Bonaire, the station will be one of 
relatively few stations on the international 
short-wave bands in the Caribbean, and will 
afford a much bigger chance of undisturbed 
reception, when advantage is taken of the 
prevailing propagation conditions. The 
island is small, surrounded by sea, and has 
a good earth. 

The programs will be recorded at the 
Hilversum studios in Holland, and flown to 
Bonaire a few days in advance. News can 
be sent to Bonaire with the help of Telex 
and cable when the topical programs are 
not of sufficient quality for relay, and will 
be broadcast from the Bonaire studios. It 
is expected it will take two years to put the 
station into service. 

FLOATING RADIO STATION 

It is understood the B.B.C. in London has 
plans to put into operation a floating radio 
station, located on a ship in the Mozam¬ 
bique Channel, to beam programs to Rho¬ 
desia. The reason for this move is that the 
temporary B.B.C. relay station at Francis- 
town, Bcchuanaland. some 16 miles from 
the Rhodesian border, is suffering from 
heavy jamming to the signals received from 
London, and is too close to Rhodesia to 
override the interference. 

The present Francistown relay station 
carries programs from the B.B.C. London 
on 926KC BC and 4845 and 7295KC. The 
926KC transmitter operates 0400-0800, 
0900-2000, while on SW 4845KC the trans¬ 
mitter is on 0400-0800, 1700-2000, and on 
7295KC from 0600-0800 and 0900-1700 
G.M.T. 

CLANDESTINE RADIO STATIONS 

Recently the Radio Canada Short-Wave 
Club devoted time in a session to give in¬ 
formation about and recordings of the 
clandestine radio stations, so called “free¬ 
dom” stations which are frequently heard 
by listeners. The location and operation of 
these are difficult to find out, even after 
extensive listening. 


BROADCAST STATION SCHEDULE CHANGES 


PRAGUE USES 6090KC. 

Radio Prague, Czechoslovakia, has started using the new channel of 6090KC 
in its service to North America, 0330-0430GMT. This new frequency suffers 
from interference from the A.B.C., VLI6, in Sydney and also a Russian Home 
Program transmitter. The schedule now in effect from Radio Prague remains 
in operation till Sept. 16th. Major changes in the English language transmissions 
are listed below: 


0700-0800 Australia, New Zealand 

1200-1230 Europe 

1900-1930 Europe 

1530-1630 Africa 

1730-1830 Africa 

0100-0200 North America 

0330-0430 North America 


6055, 9505, 15230, 15285, 21450 
9505, 11960, 15285 
5930, 7345 

6055, 7345, 9550, 11990 

5930, 7345, 9550, 11990 

5930, 7115, 7345, 9505, 11990 

6090, 7115, 7345, 9505, 11990 


RADIO NORWAY—OSLO 


The new transmission schedule from Radio Norway which is in force until 
the end of August includes the use of the complete range of frequencies 
in the international short wave band, except for 11 metres, which it has 
dropped for this period of the year. 


0300-0430 North and Central America 
0745-0815 Pacific and Africa 
1100-1230 Far East, Europe 
1300-1430 North America, South Africa 
1500-1630 United States, Africa 
1700-1830 Africa, South America 
1900-2030 Europe-East Africa 
2100-2230 Americas 
2300-0030 North Atlantic, Americas 


15175, 11850, 9610 

21730, 17825, 15175, 11850, 9610 

21730, 17825, 15175, 11850, 7210 

21730, 17825, 15175, 7210 

21730, 17825, 15175, 11850, 9610 

21730, 17825, 15175, 11850 

21730, 17825, 15175, 11850 and 9610 

21730, 17825, 15175, 11850 

17825, 15175, 11850, 9610 


NORTH KOREAN BROADCASTS 


A program schedule from Radio Pyongyang gives the latest schedule of 
the North Korean Radio, and this schedule gives the frequencies in which 
transmissions are carried In the past the station listed only its metre bands 
on which broadcasts were carried. The present transmissions in English from 
the Korean Central Broadcasting Station, Pyongyang, are as follows: 


1900-2000 Near and Middle East and Africa 
0400-0500 Near East, Africa 

0800-0900 South East Asia 

1100-1200 South Asia 

1400-1500 South Asia 


6540, 7580 
14520, 15520 
7580, 13780 
7580, 13780 
7580, 13780 


Among the most interesting stations in¬ 
cluded was “Voice of the Blue Eagle,” 
which has been heard in the United States 
on 19100KC at 1815 G.M.T. It is under¬ 
stood this station is one of several being 
tested in the United States by the U.S. Navy 
from a Constellation aircraft in flight, for 
future use over Vietnam where it will broad¬ 
cast radio programs in English and Viet¬ 
namese. Another station which is widely 
heard plays “Kiss Me Honey” continuously. 
This is a jamming station used to interfere 
with “The Voice of Iraqi Youth,” and is 
evidently a Communist station. The “Kiss 
Me Honey” station operates on 11690 and 
9650KC. Recently “Kiss Me Honey” has 
been replaced on this station by “Can’t Buy 
Me Love” sung by the Beatles. 

Two medium wave stations, Freedom 
Radio 904 and German Forces 935, are 
located in Eastern Germany, but these two 
stations try to give the impression they 
operate from Western Germany and use 908 
and 934KC. “The Voice of the Iranian 
People” is one of the newest pirate stations. 
This is on 7082KC and appears to be loca¬ 


ted in Albania. Radio Portugal Libre, is 
frequently heard, and is presumed to operate 
from Algiers. 

RADIO NEPAL TO HAVE 100KW 

Radio Nepal is soon to boost its power to 
100KW. and will then be heard much more 
strongly throughout Asia. The new trans¬ 
mitter, which will be installed later this 
year, is required to give country-wide cover¬ 
age and enable Nepalese nationals abroad 
to keep in touch with news and events in 
their home country. 

The new Marconi 100KW transmitter to 
be installed is of a type used by many 
countries throughout the world, and 
similar to those used by the B.B.C. The 
transmitter has a frequency range of 5,900 
to 26.000KC, so it will be able to operate 
on the international bands. Mr P. G. Cad- 
ney of the B.B.C. in London has been 
seconded under the Colombo Plan as broad¬ 
cast adviser to the Government of Nepal. 
The first broadcasts from the new trans¬ 
mitter are expected on the air from 
Katmandu, Nepal, later this year. 


jhb\ THE TELESCOPE 



fyu] U MAKER 



\l —Build your own power- 



ful astronomical tele- 

l/vf JL N 

- scope. 

MIRROR GRINDING r 

IT WORKS! 


FREE CATALOGUE of © Do it yourself kits. * Telescopes. • Optical 
parts. • Lunar Maps. 9 Star Atlases. 9 Books. 9 Binoculars. 

Special—a two-coloured Lunar May 101” x KH” listing 300 formations. 
Add 4c Postage. Price 25c. 

AMATEUR ASTRONOMERS SUPPLY CO. 

11a CLARK STREET. CROW'S NEST, SYDNEY. N.S.W. Phone: 43-4360. 
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Become Expert in 
Electronics this easy 


way. 

Thoroughly master your hobby 
in all 3 phases 

1. Theory: Our monthly magazine. “Transistor 
Kits” (just 20 cents), full of elementary to 
advanced projects—all 'vith complete ex¬ 
planations. 

Also we have three separate volumes, 

one each on 1. 2 and 3 transistor modules. 
These volumes include explanations of how 
transistor modules work, and how they are 
used in commercial radios, industrial con¬ 
trols. computer and other electronic devices. 
Also a book on how to make a personal 
transistor radio (superhet) and how' it 
works. 

Also —just out from U S.A., the two basic 
texts of the famous R C A. Home Study 
Course—“Basic Electronics” and ••Funda¬ 
mentals of Transistors"—the most thor¬ 
oughly prepared and authoritative books 
ever produced on these subjects. 

2. Practice: Auain “Transistor Kits” — the 
monthly magazine—is jammed with practi¬ 
cal projects and tells you how to net kits 
and separate parts for them. Or you can 
use your own parts and kits if you have 
them. 

3. Mathematics: All the dreary -calculations 
are removed with our “Electronic Maths 
Course Using the Slide Rule.” hull text 
and slide rule to start calculating like a 
professional engineer right from the start. 
Send coupon for full details. 


START NOW! FREE OFFER! 

Clip the coupon below and receive absolutely 
free “TRANSISTOR KITS POCKET ELEC¬ 
TRONICS DATA GUIDE” 

It’s a useful pocket-sized electronics “encyclo¬ 
paedia” . . . jam-full of valuable facts, 

formulas and other helpful information. Carry 
it with you . . . when it comes to electronics 
you’ll be the “man with the answer.” 

THIS COUPON IS FOR YOU. USE IT 
TODAY. 

_ Ws7sToTk _ iTs" 

Educational Division, 

69A CHURCH ST., BRIGHTON, S.5, 
VICTORIA. PHONE 92-3158. 

Please send FREE Pocket Electronics 
Data Guide and send 
rn “Transistor Kits” Magazine (20 
cents enclosed). 

any of the following at £1 ($2.00) each. 
Prices include free Printed Circuit Board. 
One transistor modules. 


□ 

□ 

□ 

□ 

□ 


Two transistor modules. 

Three transistor modules. 
Personal six transistor modules. 
Personal six transistor superhet. 


OR 


I rn All Four Manuals 
LJ ($7.75). 


for £3/17/6 


□ 

□ 

□ 


“Basic Electronics” RCA Institute’s I 
Autotext, £5/13/- ($11.30). 
“Fundamentals of Transistors RCA I 
Service Company, £7/10/- ($15.00). | 
Details of the Electronics Maths ■ 
Course based on the Slide Rule. 


j Name 
|^Address 


FLASHES FROM EVERYWHERE 


KIGALI relay station of the Deutsche Welle 
at Cologne, which gives the service to 
Africa from this base in the Rwanda, is 
reported by Michael Byrne of Charters 
Towers, Queensland. The signals on 
1 1905KC have in recent weeks undergone 
some schedule changes and our most 
recent reception has been at 0545GMT 
when the station has been heard opening 
transmission for the day. The station’s 
interval signal is heard from 0540 hours 
and transmission opens with full station 
identification at 0545GMT. The BBC 
London also has transmission on the same 
frequency with the result that interference 
is often encountered on the channel. 
ALBANIA over Radio Tirana has a new 
transmission to North America. This pro¬ 
gram is on the air 0230-0300GMT, and 
uses the frequency of 9525KC. North 

NOTES from readers should be sent to <! 
ARTHUR CUSHEN, 212 Earn Street, 2 
Invercargill, N.Z. All times are Green- 
? wich Mean Time, add 8 hours for 
4 Perth, 10 hours for Sydney, 12 hours \\ 
for Wellington time. All frequencies J> 
u are in kilocycles. <! 


American listeners report that the fre¬ 
quency drift is considerable, and at times 
the station is as high as 9530KC in this 
new English transmission. Tirana is also 
heard at 0630 in English on 7265KC. 

KIEV RADIO in the U.S.S.R. has a DX 
session in its English transmission, which 
will be on the air on June 27 and July 
28 as part of the English programs which 
are heard to Europe 1900-1930. Radio 
Kiev is then using 6020 and 9640KC, 
and the same program is repeated at 
2230-2300GMT. 

REUNION station ORTF St. Denis has 
added the frequency of 3205KC to its 
short-wave outlets, it is now carrying 
its programs on 2245 and 4820KC. The 
station has been heard closing on these 
frequencies at 1830GMT with a program 
in French. 

CANADIAN station CFVP which is a 
commercial private broadcaster in Cal¬ 
gary, Alberta, and has the slogan “The 
Voice of the Prairies,” is being reported 
on 6030KC at much improved signal 
level. The station is listed to use 100 
watts. The station relays a BC station 
CFCN in Calgary. Signals are heard from 
0300 to after 1000GMT in their all night 
transmissions. 

JAPAN has a new time for its service to 
North America from Tokyo, and is now 
on the air 2345-0045 on 15135, 11780KC. 
The service to North America West Coast 
is from 0200 to 0300GMT on 17875, 
15235 and 15135KC. 

SINGAPORE site of the Forces Broad¬ 
casting Service has been noted by Bill 
Hawthorn of Warnambool, Victoria, using 
5010KC and at good level at 1100GMT. 
This Forces station has a news bulletin 
at 1100GMT, and carries both English 
and local language programs. 

LATIN AMERICAN signals are being 
reported at good level by Chris Martin 
of Croydon. N.S.W., • who is hearing 
the Dominican Republic station, Radio 
Television Dominicana at Santo Domingo, 
opening at 1100GMT on 9503KC. The 
station opens with an anthem and 
announcement, then follows Latin 
American music with sideband inter¬ 
ference from Radio Japan using 9505KC, 
but from 1130 the frequency is free from 
any interference. 

ARGENTINA station Radio Nacional has 
Japanese from 0900GMT when using 
9690KC and at good signal level, and the 
station interval signal opens the trans¬ 
mission in Japanese. A Bolivian station 
on 9555KC opening at 1100GMT is spoilt 


at 1130GMT by the VOA transmission 
using an adjacent channel. The Bolivian 
station is believed to be “Radio Illimani” 
in La Paz. 

STOCKHOLM in Sweden now has an 
additional program to South America. 
This is broadcast for morning reception 
in the area, and is on the air 0900-0930 
on 9625KC. Radio Sweden in its trans¬ 
mission to Australia and New Zealand is 
poor in our winter months at 1100GMT, 
when on 11810 and 15190KC. Best 
reception is at 1945GMT, in the service 
to Africa on 11705KC. 

BONAIRE station of Trans World Radio 
in the Netherlands Antillies now has a 
DX program, called “The DX Special,” 
which is on the air at 0335GMT on 
Sunday on 11820KC, and provides good 
reception in the Pacific, but reports from 
Europe state that this session, being un¬ 
suitable to listeners in that area, may be 
retimed. 

RED LION station WINB (standing for 
World International Broadcasters) at Red 
Lion, Pennsylvania, U.S.A., has verified 
Samson Voron of Coogee, N.S.W. The 
present schedule of the station shows that 
they operate 1700-2000 on 17720KC and 
from 2002 to 2200GMT they use 
11795KC. The transmissions are daily 
and the station has the power of 50KW. 
They relay the medium wave programs 
and carry some of their own originated 
programs. 


BROADCAST 
BAND NEWS 

AUSTRALIA — Further information is 
now available on the proposed four new 
stations for the Australian Broadcasting 
Commission reported in these pages some 
months ago, and full details on call, loca¬ 
tion, power and frequency are now assigned. 


2CP Cooma, N.S.W. 
6BE Broome, W.A. 
6PH Port Hedland 
6BS Bussellton, W.A. 


50W 1570KC 

50W 670KC 

2KW 600KC 
2KW 760KC 


ETHIOPIA—The reception of a new 
high-powered transmitter in Addis Ababa in 
Ethiopia on 840KC with a test transmission 
has been a new country for listeners, since 
it was first reported as heard by Invercargill, 
N.Z., listener Merv Banks. The station has 
been heard with test transmissions from 
1700 to after 1800 G.M.T., which has been 
up to dawn in New Zealand. The station 
plays English recordings and gives 
announcements in English to the effect that 
this is a test transmission from Radio Addis 
Ababa and operating on 840KC with the 
power of 100KW. The signals have been 
best received on Sunday morning in New 
Zealand, 1800 Saturday G.M.T. The NZBC 
station 2XB Masterton does not open at 
1800 G.M.T. on that day, leaving the fre¬ 
quency clear for the Ethiopian station when 
reception is most favourable. 

INTERNATIONAL WATERS — Radio 
Caroline South is now on 1187KC, while 
the Cheata 2 station, now known as Radio 
Caroline West, will be on the air soon. The 
Caroline South station has boosted power 
to 50KW. United States interests are to put 
into operation, after fitting out in the 
U.S.A.. a vessel which houses two stations, 
Radio Britain and Radio England, one with 
a service of light music and the other of 
popular music. The Dutch off-shore station 
Veronica has made such an impression on 
the Dutch radio scene, and been so heavily 
supported by its commercial sponsors, that 
the Dutch Government will permit commer¬ 
cial announcements on a limited number 
of their stations from October 1. 0 
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TRANSISTOR ENGINEERING, and Intro¬ 
duction to Integrated Semiconductor 
Circuits. By Alvin B. Phillips. Pub¬ 
lished by McGraw-Hill Book Co., 
New York, 1962. 373pp., 6 x 9±in, hard 
covers. Many circuits and diagrams 
photographs. Price in Australia $13.15. 

As author Phillips explains in his preface 
to this book, his aim in writing it has 
been to provide the engineering student 
and graduate engineer with a basic explana¬ 
tion of the principles of transistor theory 
and design, and the relationship of all 
measured electrical characteristics, to the 
physical properties of semiconductor 
material. It is not meant to deal with 
semiconductor process technology, nor with 
the design of circuits employing semi¬ 
conductors, but to provide a solid ground¬ 
work upon which such material can be 
structured. 

Within the field thus defined the author 
seems to have done a fine job. The book 
presents just about all the material one 
would expect to find, in a manner which 
should satisfy the most critical. Topics are 
treated in logical order, clearly yet with 
no sacrifice of rigour. 

In keeping with his professed aim the 
author has naturally found it necessary to 
assume a mathematical and physical back¬ 
ground: approximately that possessed by 
senior engineering and science students. 
Hardly a book for technicians or hobbyists, 
then. 

A listing of the chapter headings should 
give a good idea of the contents and their 
presentation order: 1. Transistor Processes 
and Types. 2. Atomic Structure and Energy- 
band Theory. 3. Semiconductors. 4. Proper¬ 
ties of Semiconductor Crystals. 5. P-N 
Junction Theory. 6. Characteristics of P-N 
Junctions. 7. Introduction to Transistors. 
8. Junction Transistor Theory. 9. Char¬ 
acteristics of Junction Transistors. 10. High- 
current Transistor Characteristics. 11. Low- 
frequency Feedback Effects. 12. Low-fre¬ 
quency h Parameters. 13. High-frequency h 
Parameters. 14. Frequency Response of 
Transistors. 15. Junction-transistor Ampli¬ 
fiers. 16. Junction - transistor Switches. 
17. Transistor Design Principles. 

The final chapter discusses grown- 
junction, alloy, diffused-base alloy, mesa, 
planar and epitaxial transistors, and gives 
a brief introduction to integrated circuits. 

Each chapter concludes with a small set 
of self-tutorial problems and a list of selected 
references. 

In all, “Transistor Engineering” seems a 
well-written and presented volume covering 
an important section of semiconductor 
theory. It would be eminently suitable for 
use as a university or college text, and 
as a reference for the engineer. 

Our copy came direct from the publisher, 
but copies are available at the larger book¬ 
stores. (J.R.) 

★ ★ ★ 

CATV SYSTEM ENGINEERING, by 
William A. Rheinfelder. Published by 
TAB Books, Thurmont, Maryland, 
1966. Spiral binding, 51 x 8Hn, 206 pp., 
many diagrams. Price quoted $9.95. 

A rather specialised little volume, this, 
covering the design and planning of cable 
TV systems. It will be of interest mainly 
to technicians and engineers in this field, 
although a limitation is that the systems 
used for discussion are mainly those used 
in the U.S. 

The title headings are: 1, CATV System 
Concepts. 2, Head End Design. 3, CATV 
Amplifier Characteristics. 4, Optimum Sys¬ 
tem Spacing. 5, Practical Aspects of Spac¬ 
ing. 6, Level Diagrams for System Design. 
7, Matching and Reflections. 8, Amplifier 


Controls. 9, Automatic CATV. 10, Testing 
CATV Amplifiers. 

Six appendices cover useful calculations, 
data tables and charts. Throughout the pre¬ 
sentation is straightforward and concise. 

Our copy came direct from the publish¬ 
ers, and no information is to hand regarding 
local availability. (J.R.) 

★ ★ ★ 

SEMICONDUCTOR CIRCUITS HAND¬ 
BOOK, Volumes I and II. Published 
by Techpress, Inc., Brownsburg, 
Indiana, U.S.A., 1965. Soft covers, 9in 
x 6in. Volume I contains 191pp. 
and Volume II 127pp. Many cir¬ 
cuits, with some diagrams. American 
prices are $2.95 and $1.95 respectively. 

Volume I is divided up into five sections, 
the headings of which are, Direct- 

Coupled Amplifiers, Audio-Frequency 
Amplifiers. Hieh-Frequency Amplifiers, AF 
and RF Oscillators, and Switching Circuits. 

Similarly, Volume II is divided up into 
four sections, the headings being, Power 

Supplies and Regulators, Power Con¬ 

verters, Logic Circuits, and Non-Linear 
Circuits. 

Although this work is in two volumes 
and, no doubt, may be purchased separately, 

I find it convenient to treat the work as 
a whole for review purposes. No information 
is to hand as to authorship or who compiled 
the information. The only reference along 
these lines appears in the Introduction which 
reads, “Portions of this book were reprinted 
from Department of Defence MIL-HDBK- 
215.” 

The presentation is similar to that of 
many other low-priced books, in that an 
offset system of printing is used. However, 
it is none the worse for the fact. 

Each section has its quota of circuits 
with descriptive matter and a general run¬ 
down on the performance of the particular 
circuit. This could amount to anything from 
one half to about three pages. 

Each section covers quite a wide range 
of circuit treatment of the subject and as 
such, could be a veritable reservoir of 
information and ideas on which could be 
built somewhat more complex pieces of 
equipment. In short, personnel engaged in 
design and development may find many 
useful ideas on which to build. Advanced 
amateurs and experimenters should also find 
useful information in these volumes. It 
should be pointed out that no construc¬ 
tional details are given, which after all, 
is not the purpose intended. 

Just to give some ideas to the quantity 
of material included, here is a list of the 
sections with the number of circuits con¬ 
tained in each. 

VOLUME I: 

Section I, seven circuits; Section II, 16 
circuits; Section III, 10 circuits; Section IV, 
14 circuits; Section V, 24 circuits. 

Special mention should be made of the 
last section. This contains many circuits 
of flip flops, multivibrators, Schmitt trigger, 
blocking oscillators, etc. 

VOLUME II: 

Section I, 14 circuits; Section II, seven 
circuits; Section III, 13 circuits; Section IV, 
five circuits. 

Section III contains circuits for different 
types of “gates,” ring counters, a shift 
register, etc. 

Our copies came directly from the pub¬ 
lishers, but it is reasonable to assume that 
they should be available from large book¬ 
sellers, either immediately or in the near 
future. No Australian price is available at 
the time of writing. (I.L.P.) 


ELECTRONIC CIRCUIT DESIGN 
HANDBOOK, by the Editors of EEE 
Magazine, Published by TAB Books, 
Thurmont, Maryland. Cloth bound, 
11 x 8-5/8in (Demy 4to.), 254 Pp., 
with many circuits and diagrams. Price 
quoted $14.95. 

This book is a fairly good example of 
the “selected circuits’* compilations which 
seem to be so popular in the U.S. It features 
a great many circuits (approximately 350, 
I would estimate), each accompanied by a 
short explanation and note. In some cases 
the notes amount to a few hundred words; 
in others only a few paragraphs. 

The contents are divided into 19 sections, 
titled respectively: Control Circuits — Regu¬ 
lator Circuits — Protection Circuits — Fil¬ 
ter and Suppression Circuits — Pulse 
Circuits —Comparison Circuits — Ampli¬ 
fier Circuits — Oscillator Circuits —Indica¬ 
tor and Alarm Circuits — Counting and 
Timing Circuits — Test and Measurement 
Circuit — Generator and Simulator Circuits 

— Converter and Inverter Circuits — Power 
Supply Circuits — Detection and Sensing 
Circuits — Display and Readout Circuits 

— Gating and Logic Circuits —Relay and 
Switching Circuits — Miscellaneous Cir¬ 
cuits. 

As some of these titles may suggest, the 
material is at quite a high level; the cir¬ 
cuits also seem to be quite up-to-date, with 
many featuring such devices as the unijunc¬ 
tion, FET, symmetrical transistor, silicon- 
controlled switch, Shockley diode, Raysis- 
tor, etc. 

In short, the book could prove quite use¬ 
ful to design engineers and technicians as a 
source of ideas, and possibly to the 
advanced hobbyist as a means of insight 
into modern trends in electronic design. 
Apart from these applications its appeal 
would be rather limited. 

Our copy came direct from the publisher, 
and no details were supplied regarding local 
availability. (J.R.) 

★ ★ ★ 

TESTING DC MOTORS AND GENERA¬ 
TORS by Samuel Heller, P.E. Publish 
ed by TAB Books, Thurmont, Mary¬ 
land, U.S.A. Paper covers, 62pp., 
size 5 by 8Hn. Our copy from the 
publishers; price quoted $2.50. 

A relatively small book, the contents 
originally appeared as a series of articles 
in VOLT/AGE magazine. The author’s in- 


become an 
expert in 
Amateur Radio 

Stott’s easy-to-follow courses 
in amateur radio offer expert, 
practical training. Highly 
qualified radio engineers show 
you how. Learn how to design, 
build and operate the world’s 
latest equipment. Get free 
details today! 

Stotts 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane. Melbourne. 383 
George St.. Sydney. 290 Adelaide St., 
Brisbane. 45 Gilles St , Adelaide. 1130 
Hay St.. Perth 


POST THIS COUPON TODAY 

Please send me your Prospectus on 
Amateur Radio 

MR., MRS., MISS 


ADDRESS 


AGE 

understand that no Sales 
Representative will call. R H. 166 


ELECTRONICS Australia, July, 1966 


145 























★★★★★★★★★★★★★★★★phone 51 



136 VICTORIA ROAD, MARRICKVIUE, SYDNEY, 
AND 636 KING STREET, NEWTOWN-51-7008 

EVENINGS and WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, EARLWOOD, BUS STOPS AT DOOR, STOP No. 42 


NEW 

HOME LIGHT BATTERY 

CLYDE OR DUNLOP 
19 Plate. 150 Amp. 

Dry Charged. Cells. 

$3.25 £1/12/6 ea. 


A.C. 

D.C. 

MOTORS 



32V and 110V. 


High Speed, 

Series Wound. 



1/8 h.p 

. motors. 



$3.75 

£1/17/6 

Post 

N.S.W. 75c, Interstate 

$1.25. 


NEW VALVES 


1A3 


75c 

12SK7 .. 

50c 

1A5 


75c 

12SL7 .. 

$1.25 

1C5 


75c 

47 . . 

$1.25 

1C6 


$1.25 

76 .. 

75c 

1C7 . 


50c 

84/624 . . 

$1.25 

1D5 


55c 

723A 

$6.00 

1F5 . 


$1.00 

807 .. 

$2.00 

1G4 

1H3 


75c 

75c 

809 . . 

$1.73 

1H4 


75c 

813 .. .. 

$7.00 

1J6 . 


$1.25 

829B and 


1K7 


50c 

Socket 

$5.75 

1L4 . 
1M5 
1N5 . 


50c 

50c 

75c 

866A 

954 .. .. 

$1.50 

50c 

105 . 


50c 

956 . 

50c 

1T4 . 


$1,00 

1603 . .. 

50c 

6AR6 
6AS7 
6B6 . 


$1.25 

$2.00 

75c 

1616 

1619 . .. 

50c 

$2.00 

6B8 . 


75c 

1629 . .. 

50c 

6BF6 


$1.00 

1050 . .. 

$2.00 

6BL8 

6BM8 


75c 

75c 

9006 . .. 

50c 

6C8 . 


75c 

AV11 

25c 

6F6 . 


$1.00 

CA19 

$10.50 

6G6 . 
6G8 
6J6 . 


75c 

$1.50 

$1.00 

CK1013 . 
CV63 

$1.50 

75c 

6J7G 


75c 

CV66 

75c 

6J8 . 


$1.75 

CV1102 . 

75c 

6K6 . 


75c 

CV1I33 . 

75c 

6K7 . 


50c 

CV1136 . 

75c 

6N7 . 


75c 

EBC33 .. 

75c 

6SA7 Metal 

75c 

EC70 

40c 

6SC7 


$1.00 

ECH33 .. 

$1.50 

6SH7 


40c 

EF36 

75c 

6SJ7 


95c 

EF37 

75c 

6SK7 


$1.25 

EF39 

75c 

6SN7 


75c 

EF72 

40c 

6SS7 


$1.25 

EF73 .. 

40c 

6X5 . 


75c 

EK32 

$1.50 

7C5 . 


50c 

EL91 

$1.00 

7N7 . 


75c 

EM35 . .. 

75c 

7W7 


50c 

KTW62/ 


12A6 


50c 

6U7 .. 

75c 

12AT7 


$1.00 

RL27 

$1.50 

12BE6 


$1.00 

VR65 

50c 

12BH7 


75c 

VR75/30 

$1.50 

12C8 


$1.25 

VR105/30 

$1.50 

12SJ7 


$1.25 

VR150/30 

$1.50 

2A3 . 


$2.00 

VT502 . . 

$1.25 

2C26 


75c 

32 . . 

$1.00 

2X2-879 . 

50c 

42 .. 

$1.00 

3A4 . 


$1.25 

45 . . 

$1.00 

3B7 . 


$1.00 

37 .. 

$1.00 

3D6 . 


$1.00 

49 . . 

$1.00 

5X4 


50c 

53 . . 

$1.00 

5Y4 


50c 

59 .. 

$1.25 

5Z4 .. 


$1.00 

89 . . 

$1.00 

6AC7 


75c 

77 .. 

$1.00 

6AG5 


95c 

CL4 . .. 

$1.25 

6AG7 


$1.00 

EMI . .. 

$1.25 

6AJ5 


50c 

TZ40 

$1.00 

6AK5 


$1.00 

6AB7 

75c , 

6AL5 


75c 

6C6 .. .. 

$1.25 

6AM5 


75c 

6SC7 

75c 

6AM6 


75c 

7A6 .. .. 

75c 1 

6AN5 


$1.25 

9006 . .. 

50c 


CHASSIS PUNCHES 

SIZES 4V\ Yt". TV>, 1". 

lVfc” with tapered 
Reamer and Carry Box. 

$5.75 £2/17/6 

Post 50c, Interstate $1.00. 


NEW POWER 
TRANSFORMERS 


I960 5in CRO. 

325 x 325 150MA . . 

285 x 285 300 MA . . 
800V and 270V 300MA 
240V-110V 1.3KVA Auto 
150 x 150V 30 MA .. 
225 x 215V 40 MA .. 
124V Doubler 300MA .. 
130V Doubler 400 MA 
145V Doubler 450 MA 
150V Doubler 500 MA 
220V Doubler 600 MA 
310 x 310 170 MA .. 


$11.75 

$9.50 

$14.70 

$15.00 

$21.00 

$2.75 

$3.00 

$6.75 

$7.75 

$9.75 

$10.75 

$14.70 

$4.95 


3" SELSYN MOTORS— 
TRANSMITTERS 

50 V AC — 54 cps. 

$5.75 £2/17/6 

Post 75c, Interstate $1.00. 


RELAYS 

6V, 3-pole Miniature . . .. $1.50 

12 volts, DPDT, 5 amp .. $2.00 

12 volts DPDT. $1.25 

lOOpf TX var. condensers .. $1.00 

Hi-speed Polarised relay . . $5.00 


PMG TYPE 3000 

2000 ohms, SI.23 
1000 ohms, $1.25 


NEW HEADPHONES 

5 Ohm. $2.25 

2000 Ohm. $2.25 

4000 Ohm. $2.50 

American Lightweight . . . . $1.25 

Australian DLR. $1.25 

Dynamlg Earpieces, pr. .. 45c 

Post 25c pr. 


NEW STAND LAMP 

18” Goose neck complete with 
shade. 3-core flex, plug and switch. 
Ideal for machine light, music 
light, reading lamp, table or TV 
light. 

$1.05 

Less shade 75c. Pack, and post., 
N.S.W., 75ci Interstate $1.05. 


WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. Large or 
small surplus stock. Best prices. 
Call, write or phone, any time. 1 


Lapel Crystal Mikes .. 
Crystal Mikes with switch 
Telephone Pick-up Units 
Contact Pick-up Units .. 
100UA Stereo Bal Meters 


$1.25 

$1.50 

$1.25 

$1.50 

$3.50 


GENEMOTORS 


Input Output 
12v 600v 300mA New 
I2v 500v 350mA .. . 

I2v 1200v 200mA . 

24v 250v 100mA 
24v 540v 200mA 
24v 300v 250mA 
12v 275v 110mA 


New 

New 

New 


$ 11.00 

$17.00 

$13.00 

$4.00 

$4.00 

$5.50 

$7.50 


OIL FILLED 
CONDENSERS 

.5mfd 600V . 

2mfd 600V. 

lmfd 600V. 

4mfd 600V. 

4mfd 2.5K. 

lmfd 3000V. 

•5mfd 5K, .1 5K, .1 3K AC 

.25 4K, .5 2ViK .. .. ea. _ 

4mfd 3000V. $3.50 

2mfd 3000V. $2.50 

lmfd 3000V. $2.00 

1.25 mfd. 6000v. ““ 

mfd. 4000v 
mfd. 2000v 
mfd. 1500v. 
mfd. 1500v. 


35c 

65c 

65c 

65c 

$3.00 

$1.70 

$1.50 


$4.50 

$3.00 

$1.50 

$1.50 

$1.00 


mfd. 600v. $1,00 


mfd. lOOOv. 


$ 1.00 


PYB RIPORTIR 

2-way Vehicle Band Transceivers. 
Ex-Taxi Cabs. 

12 volt, 70 meg. Complete with 
valves and speaker. 

$33.75 £16/17/6 


NEW C.R.O. TUBES 

3API-906 3in. $2.75 

CV112 5in. $2.00 

VCR97 6in. $3.75 

ACR10/VCR139A 3ln .. .. $3.00 

CV1522 lViln. $2.25 


" INDICATOR UNITS 

TYPE 1A 

Suitable for C.R.O. conversion. 
Circuit supplied. 

$20.75 £10/7/6 


TRANSISTORS 

2N174. $5.00 

2N442 . $4.50 

2N441. $4.00 

High-powered units for 75-watt 

audio, 200-watt power units or 

transistor Ignition. 


NEW VALVE SPECIAL 

In lots of 50 only. 

5Y4. 5X4, 1616. 6K7. 

$15.00 plus Freight. 

60ft. extension speaker leads with 
miniature plugs or suit Indoor 
aerial wife. 

35c. Post 5c. 


NEW G.M.F. 

l/» H.P. 240V-A.C. Motors. 
2 speed. Reversible. 

Capacitor Start. 
Double ended drive. 

Ball bearings. 

$5.50 £2/15/- 


NEW METERS 

mil 50 Sq fir. C,ear . P,aS<kt 

4*in 50 UA. 

-Vila V.U. Meters .. .. 

3Wln ImA. 

VAin 500V, A.C. 

VAln 500V. D.C. 

34iln 500V. A.C. 

3ttln 500V. D.C. 

Post N.S.W. 25c, Interstate 


$4.75 
$5.75 
$4.75 
4.75 
$4.25 
$3.50 
$5.75 
$5.00 
40c, 


NEW 3-GANG 
CONDENSERS 

300 PF + 200 PF+ 60 PF 

75c 7/6 


INTER COM 
TELEPHONES 

15 Line Connections. 

$7 £3/10/-each 


PILLOW PHONES 

Low Imp. VC Matchings. 
Ideal Hospitals, etc. 

$1.75 17/6 each 


NEW 

TRIO 

COMMUNICATIONS 

RECEIVERS 

9R59.D.E. SIDE BANDER 

9 Valves. Mechanical Filter. New 
Design. New Bandspreud. 

$159.50 

J.R. 200 KITSET 

As described In Trade Review this 
issue. 

$89.00 

Wired, Tested and Guaranteed. 

$99.00 

Other models see May Issue. 


3BZ RECEIVERS 

AIR TESTED. PERFECT ORDER. 
6v. Operation. 6 Band. 

200 K.C. to 30 Megs. 

Ideal communications Receiver or 
mobile and small ships' use. 

$55.00 £27/10/- 


3BZ TRANSMITTERS 

12V Operation. 15 Watt O.P. 

2 to 9 Megs. 

Air Tested. Perfect order. 

Suit small ships, Bush Fire Brigades, 
Island Services. 

$55.00 £27/10/- 


522 TRANSCEIVERS 

Complete With Valves. 

100 to 156 Megs. 

$25.75 £12/17/6 

522 TRANSMITTERS 

Complete With Valve,. 

$13.50 £6/15/- 

522 RECEIVERS 

Complete With Valves. 

$11.50 £5/15/- 


NEW ROTARY 
CONVERTERS 

160 wait, 50 Cycle. 

24v to 32v Input. 

Output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms, TV, Tape 
Recorders, Fluorescent Lights. 

$39.75 £19/17/6 

450 Watt, as above. 

$73.75 £36/17/6 


PHILIPS No. 4 

COMMUNICATION RECEIVERS 
6V Operation, 500 KC to 18 megj, 

$45.75 £22/17/6 
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tention is that the resulting publication be 
used as ready reference by the trained main¬ 
tenance mechanic. In simple language, the 
book explains the diagnosis of troubles and 
ways to repair DC rotating machinery. Des¬ 
criptions of the various DC motors and 
their applications are given in the text, 
and the different types of windings used in 
the motors are defined. 

The chapters in the book are titled as 
follows: DC Motor Designs; Preliminary 
Diagnosis; Operating Tests; Neutral Meas¬ 
urements; Armature Testing; Armature Re¬ 
winding; Field Rewinding; On-The-Job Ser¬ 
vicing. At the back of the book three 
charts are printed which are quite handy 
for reference purposes. These are: Circular 
Mil Area of Rectangular Wire; Specifica¬ 
tions for Round Copper Wire; Weight of 
Wire Required for 1000 cir. mils per amp. 

Even for one not very familiar with elec¬ 
tric motors and generators the explanations 
in this book seemed to be quite clear and 
easy to follow. (K.W.) 

★ ★ ★ 

ELECTRONIC ENGINEERING MEA¬ 
SUREMENTS FILEBOOK, edited by 
Stephen E. Scrupski and published by 
Mactier Publishing Corporation, New 
York City, for TAB Books, Thunnont, 
Maryland, U.S.A. Well bound with hard 
cover, 168 pages, 8*in x 51in, with 
many circuits and illustrations. Ameri¬ 
can price $9.95. 

This book is a collection of 44 short 
articles, each beginning with, “How 
to Measure. . . These articles were 
originally published in the Measurements 
File department of EEE Magazine. The 
preface claims, and with some justification, 
that many engineers and technicians doing 
design and development work, often have 
to make measurements in a hurry. In doing 
so, even if they are aware of the short¬ 
comings of the method of measurement 
made with equipment readily available, there 
could be errors of a serious nature. 

The purpose of the book is to present, 
in concise form, what may be considered 
to be the best method of making specific 
measurements with a reasonable economy 
of equipment. At the beginning of most 
of the articles, an attempt is made to 
point out the pitfalls which can arise in 
making the measurement in question and 
the means of avoiding such problems. 

“How to Measure” such things as Small 
Phase Shift in Transformers, Transistor fT, 
Tunnel Diode Parameters, SCR Parameters, 
Temperature with Diodes, an Oscillator’s 
Short-Term Stability, Zener Stability and 
many others are among the subjects covered 
in this volume. 

In my opinion it could be very useful, 
provided the particular measurement tech¬ 
nique that is required at the time is covered 
in its pages. As such, it is worthy of a 
place in the technical library of laborator¬ 
ies and of anyone engaged in electronic 
measurements. 

Our copy came direct from TAB Books, 
Thurmont, Maryland. It is reasonable to 
assume that copies will be available through 
Australian booksellers. At the time of writ¬ 
ing, no Australian price is available. (ILP) 

★ ★ ★ 

OPTOELECTRONIC DEVICES AND 
CIRCUITS, by Samuel Weber. Publish¬ 
ed by McGraw-Hill Book Co., New 
York, 1964. Cloth bound, 8-5/8 x 11 in 
(Demy 4to.), 360pp., many photographs 
and diagrams. Price in Australia $15.75. 

Samuel Weber is Senior Editor of the 
American journal “Electronics,” and has 
assembled this volume from a compilation 
of some 97 significant articles which have 
appeared in that journal in recent years 
covering topics within the field of “opto¬ 
electronics.” This relatively new field repre¬ 
sents the overlap between optics and elec¬ 
tronics, and deals with lasers, infra-red 
ranging and detection, electroluminescence, 
television, information readout, fibre optics, 
and so on. 

The articles are organised in chapters 
according to the following classifications. 


1—Modern Optoelectronic Principles. 2— 
Laser Design and Application. 3—Optical 
Communications. 4—Military and Space 
Applications. 5—Infra-red Systems. 6—Dis¬ 
play Systems. 7—Pattern Recognition. 8— 
Computers and Digital Applications. 9— 
Industrial Applications. 10—Instrumenta¬ 
tion. 11—New Concepts in Television. 12— 
Unconventional Optoelectronic Devices. 

The articles are virtually as originally 
published, and are of the standard normally 
associated with “Electronics” articles. Thus 
the book should be of considerable interest 
and value to those concerned with opto¬ 
electronics, and to those who would like 
an insight into both the fundamentals and 
applications of this field. Even those engi¬ 
neers and technicians who subscribe to the 
journal concerned may wish to take advan¬ 
tage of the convenience and compactness 
provided by such a compilation; the more 
so if they missed odd copies. 

A well-produced and up-to-date treatment 
of a modern subject, well worthy of a 
place on the reference bookshelf. 

Our copy came from the publisher direct, 
but we understand that copies are available 
from the larger bookstores. (J.R.) 

★ ★ ★ 

THE UNION CARBIDE CORPOR¬ 
ATION announces the release of a new 
28-page brochure giving details of equip¬ 
ment developments in the field of sub¬ 
merged arc welding for steel fabrication. 
The brochure covers components flexibly de¬ 
signed to meet a wide variety of convention¬ 
al fabricating jobs and presents examples of 
numerous specialised applications of sub¬ 
merged arc welding to both in-shop and on¬ 
site construction projects. Copies of the 
brochure are available upon request to: 
Union Carbide International Company, 
Division of Union Carbide Corporation, 
270 Park Avenue, New York, U.S.A. 

THE STANDARDS ASSOCIATION OF 
AUSTRALIA announces the issue of an I 
Australian standard specification for flame¬ 
proof cable glands, under the designation 
AS C357. 

This standard has been prepared by 
the Association’s Committee on Electrical 
Equipment in Hazardous Locations, in 
order to provide a uniform basis for the 
design and construction of flameproof cable 
glands. It is intended for the guidance of 
manufacturers, users, statutory authorities 
and associated interests in this field, and 
for use with the SAA Wiring Rules. 

The standard applies to cable glands for 
use in inflammable vapour and gas atmos¬ 
pheres, and includes those design and con¬ 
struction features which are considered to 
be essential to secure safe operation in 
service. 

Copies of AS C357 may be obtained 
from the various offices of the Standards 
Association for 80c a copy. 

MULLARD OUTLOOK Vol. 9, No. 2 
(March-April, 1966) contains the following 
articles: Mullard Mini Speaker Units, de¬ 
scribing a new design for small loudspeaker 
housings; The Use of Silicon Transistors 
in the Electronic Organ; A Medium Power 
Amplifier, containing constructional details 
about an inexpensive unit using the new 
Mullard AC187 and AC188 transistors; 
Mullard Travelling Wave Tubes; Encapsula¬ 
ted Module for Thyristor Control. (Mullard- 
Australia Pty. Ltd., 35-43 Clarence Street, 
Sydney.) 

NATIONAL BUREAU OF STAND¬ 
ARDS TECHNICAL NEWS BULLETIN 

Vol. 50 No. 3 (March, 1966) has articles 
entitled: Gas Meter Provers; Blood Flow 
Sensor; Floating Weather Station Uses 
Nuclear Power; Transistorised Modules for 
Datalogging Systems; Improved Dental 
Filling; Colorimetric Determination of Gas¬ 
eous Combustion Products. Also included 
are details of standards and calibration, 
N.B.S. publications and news items. (In¬ 
quiries to Superintendent of Documents, 
U.S. Government Printing Office, Washing¬ 
ton. D.C., 20402.) 


SPROGUE 

, • 4. 

THE MARK Of RELIABILITY 



Sole Australian Representative 

D. R. Johnston and Co. Pty. Ltd. 

Suite 14, "Stanhill 33'', 

Queens Road, Melbourne. 

TELEPHONE 26-1381—TELEGRAMS 
& CABLES "VIATON", MELBOURNE 


New release! 



S.E.W. TRANSISTOR MODULES. 

Model 10/20—The Smallest HiFi quality 
10 Watt Amplifier in Australia. 

AVAILABLE AS KIT 

with full instructions or PRE-BUILT. 
Actual size: 11” x 11” x 1}”. 
Response: 20 c/s—20 K/cs. Output: 
10 Watts into 1.5 ohm load. Operates 
from 4.5 to 15V. PRICE: £7/10/- 
($15). Plus Tax. Power Supply £6/12/6 
($13.25). Plus Tax. 

Also available Model 25/50 silicon. 25W 
15 ohm output. 

A full range of HiFi and P.A. Kits 
available for all purposes from 5 Watts- 
100 Watts. 

S. E. WILLIS TRADING CO. 

38 RIVERSDALE ROAD, CAMBERWELL, 
E.6, VICTORIA - 82-5787 
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S.T.C. COMPONENTS AND EQUIP- S.T.C. Solid Tantulum Capacitors; EM400- 
MENT REVIEW, Vol. 3, No. 4 (April, 10 Moulded Silicon Diodes; Cathode Ray 
1966) has information about the following Tube Type 7BNP10/A for storage 
products: I.S.E.P. Thermistors; I.T.T. Inter- display; Moulded Cable Clamps, 
metall Diodes: Germanium Gold-bonded (Standard Telephones and Cables Pty. Ltd. 
Diodes; Solid State Rectifier Assemblies for Moorebank Avenue, Liverpool, N.S.W.). 
vacuum and gaseous rectifier assemblies; 


A COS CHANGER DUST BUG 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Major's Bay Rd., Concord, N.S.W. 

Vic. Distributors: E. W. Cornelius Pty. Ltd., 
166 Montagu St., Stb. Melbourne, Vic. 


RANK XEROX (AUSTRALIA) PTY. 
LTD., of 49 Market Street, Sydney, have 
advised that preparation of reprints of the 
article on Xerography, which appeared in 
the March issue of ELECTRONICS Aust¬ 
ralia, has been delayed. However, reprints 
should be available by the time this issue 
is published. 

Rank Xerox have also asked us to point 
out that copies of a second article relating 
to the preparation of printed wiring boards 
using the Xerographic process will not be 
available until after it has appeared in this 
magazine. 

HEW LETT-PACK ARD JOURNAL 

Vol. 17, No. 7 (March, 1966) has two 
major articles, the first entitled “A Sensitive, 
Wide Range DC Null Voltmeter 
With an Internal Bucking Supply for Zero 
Loading Error” and the second ‘‘A Port¬ 
able DC Voltage Standard Providing 
lOppm Transfer Accuracy”. A shorter item 
is entitled “RFI Measurements Down to 
lOKHz with Spectrum Analyzer Converter.” 

Inquiries for this publication should be 
addressed to Hewlett-Packard's Australian 
agents, Sample Electronics (Vic.) Pty. Ltd., 
9-11 Cremorne Street, Richmond, Vic. 

ECCOSORB ANECHOIC CHAMBERS 

is the title of a new publication from 
Emerson and Cumming, Inc., of Canton, 


Massachusetts, U.S.A. This 12-page illust¬ 
rated booklet describes some of the more 
recently built Eccosorb anechoic chambers. 
This is the fifth of a series of booklets 
on the subjects dating back to 1960, and 
provides up-to-date information for those 
interested in the use of anechoic chambers 
for aerial pattern and radar cross section 
measurements. 

Details are given of 11 recently built 
chambers with a description of the new 
and novel features of each, as well as 
performance information. Australian agents 
for Emerson and Cumming are Wm. J. 
McLellan and Co. Pty. Ltd., The Crescent, 
Kingsgrove, N.S.W. 

NATIONAL BUREAU OF STAND¬ 
ARDS in U.S.A. has advised availability 
of the following new publications: 

Numerical Simulation of Ionospheric 
Wave Extraction Experiments by Thomas 
M. Georges (N.B.S. Technical Note 325, 
October, 1965), 42 pages, 30c. 

Voltage Ratio Detector for Millivolt 
Signals by J. R. Houghton (N.B.S. Technical 
Note 266, December, 1965), 11 pages, 15c. 

Microwave Impedance Measurements and 
Standards by Robert W. Beatty (N.B.S. 
Monograph 82, August, 1965), 32 pages 20c. 

The prices quoted are in U.S.A. currency. 
Foreign remittances must be in U.S. 
exchange and should include an additional 
25 per cent on the publication price to 
cover mailing costs. (Available from Super¬ 
intendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402.) S3 


Stereo equipment? 

Only Goldring have it thjs good. 


G.99 Transcription Unit 

For enthusiasts requiring a unit of high transcription quality, but 
wishing to use a transcription arm of their own choice. 

Features an 8 lb. non-magnetic, diecast, dynamically balanced turn¬ 
table—fully variable speeds—a vertical drive system and a neon-lit 
stroboscope. 

Wow and flutter is less than 0.2%—rumble and hum are negligible. 
Turntable speed variation is less than 1% for 13% mains voltage 
change. 


r 


GOLDRING ENGINEERING (AUSTRALASIA) PTY. LTD. 

N.S.W.: 443 Kent Street, Sydney_29-1275/6/7 

VIC.: 368 Little Bourke Street, Melbourne. 67-1197 W.A.: 144A William Street, Perth_21-6500 

QLD.: 235 Edward Street, Brisbane-2-3247 S.A.: 77 Wright Street, Adelaide_51-5117 


For further information on these products send this coupon to the Goldring dealer in your state, asking for the FREE 24-page Booklet 
on the Grundig World of Sound. 

NAME 

ADDRESS __ _ _ STATE. .. 

GE : P316. 




Lenco P77 Precisi 
Transcription Arm 




Lenco GL.70 Precision Transcription Unit 


Precision engineered GL.70, features an 8 lb. non-ferrous, non-magnetic, diecast, 
dynamically balanced turntable—fully variable speeds—built in "Micro-lift"— 
pick-up weight adjustment—detachable head shell—and a vertical drive system. 
Wow and flutter is less than 0.2%. Optionally fitted with the latest Pickering 
V15/AM1 low mass, high compliance magnetic cartridge. Compliance 16 x 
10 centimetres per dyne,- Channel Separation 35 db at 1 KC. 


TECHNICAL SPECIFICATION 

Overall length of pick-up arm 330 m.m. (13"). Diameter of 
pedestal 34 m.m. (1.34"). Overall height with screening can 
150 m.m. (5.9"). Maximum height adjustment 30 m.m. (1.18"). 
Tracking length (turntable spindle to pedestal spindle) 210 m.m. 
(8.27"). Stylus overhang 17.1 m.m. (0.67"). Maximum adjust- 
- . ., . p. | ment of Stylus position 10 m.m. (0.39"). Offset angle 23 12'. 

MlJ Tl-r mnp Tracking error 0.8 . Length of cable 1.10 m. (43"). Capacity 

uiu lu| iv (plug-in shell to amplifier input) 160 pF. Moment of inertia (with¬ 

out cartridge) 148 grs.Vm.m. Low frequency resonance with 
cartridge of compliance 5 x 10 ' cms./dyne 10 c/s. 
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When writing to us:— 

• Please give your name and full 
postal address, including the 
State . . . N.S.W. &c. 

• Write the above information 
clearly or, for preference, print 
it in block letters. Your co¬ 
operation will facilitate deliv¬ 
ery of replies by mail, where 
such are called for. 


L.A. (Roseville, N.S.W.) says that he was 
most impressed by the difference in 
performance between two otherwise 
identical transistor radios, one with and 
one without an RF stage. He asks 
whether it is possible to add an un¬ 
tuned RF stage to sets which have no 
RF stage. 

We agree, a good RF stage can make a tre¬ 
mendous difference to the performance of a 
receiver, when used for anything but purely 
local station reception. The improvement 
comes about in respect to gain, signal-to- 
noise ratio and discrimination against un¬ 
wanted signals arising from better selec¬ 
tivity at the signal frequency. Much of the 
benefit disappears if the RF amplifier stage 
is untuned, added to which there is the 
problem of introducing such a stage, mech¬ 
anically and electrically, into an existing 
transistor receiver. Much the same remarks 
would apply to an untuned RF stage in¬ 
tended to cover the short-wave bands. If 
the RF stage is to be of real help, it 
would need to be part of the original 
design, at least for portable sets. 

OLD CAR RADIO 

J. S. (Sunbury, Yic.) tells how he stripped 

an old car radio, using the trans¬ 
former wire for aerial and earth and 
the loudspeaker for a simple 
diode detector and transistor audio 
amplifier. 

We doubt that your contribution would 
qualify for our “Reader Built It” page 
since the circuit itself is very elementary 
and commonplace and there would not be 
much point in repeating it. Nevertheless, 
the experience gained will have been useful. 

ACOUSTIC EFFICIENCY 

K. G. (Wallendbeen, NJS.W.) asks about the 

system used by loudspeaker manufac¬ 
turers for rating loudspeakers in terms 
of acoustic efficiency. He says some 
manufacturers give a figure of lOOdB 
and asks what is the reference level 
of OdB, and what represents 100 per 
cent efficiency. 

We have not used any such terminology 
in our own editorial text and we would 
have to do a bit of research to establish 
how many “conventions” there are and who 
uses them. When referring to sensitivity, we 
normally assess a particular unit and relate 
it to the class of loudspeaker with which 
our readers are familiar, so that such terms 
as average, low, high, etc., have a reason¬ 
able significance. The approach has sufficed 
to date but the time may come when our 
terminology may have to be more precise. : 
We have no immediate plans to describe 
a Class D amplifier using pulse width modu- J 
lation techniques. This system was dis¬ 
cussed in detail in the June issue, and ob¬ 
viously has its own problems. We have 1 
not had much to do with contact micro- - 
phones but Acos did market a crystal 
type some years ago. We suggest that you 
check through your local supplier or direct '<> 
to Amplion (A’sia.) Pty. Ltd., 29 Majors 
Bay Road, Concord. N.S.W. 


ERRATA 

D.C. (The Basin, Yic) suggests that it would 
be a good idea if we we were to put 
errata always in the one place in the 
magazine. 

From the readers’ point of view, this would 
be good but it would constitute a reason 
to hold up yet one more page till the end 
of the production period. Our constant battle 
is to get pages away early and minimise 
the last-minute rush each month, which is 
one of the very reasons why errors occur. 
An alternative, which your suggestion has 
brought to light, is to continue inserting 
errata, as we do now, in available space 
but to include reference in the index. This 
will give readers somewhere specific to look 
in each issue. As regards the other matter, 
we often mention in our articles the type 
number and source of components on which 
a project depends and for which there is 
no obvious alternative. However, it would 
be a constant source of friction if we were 
to specify one component from one sup¬ 
plier, if other and equally good equivalent 
components were available from other sup¬ 
pliers. Whatever the position may be in 
other countries, Australian manufacturers 
and agents are very sensitive to the brand 
of components which we use in our pro¬ 
jects, and very quick to react if they feel 
that someone is being favoured unduly. 

VIDEO RECORDING 

T. R. (Rapid Creek, N.T.) sends us a clip¬ 
ping from a London newspaper fore¬ 
casting a bright future for cheap, 
simple video tape recorders. 

There was a spate of these predictions 
a couple of years ago, which we criticised 
very strongly at the time. The whole impli¬ 
cation was that the problems had been 
solved and we would all, very soon, be 
recording video on machines little more 
complicated and little more expensive than 
ordinary sound recorders. Events have com¬ 
pletely vindicated our remarks. To be sure, 
home video recording will become a reality 
but only as a result of techniques and com¬ 
ponents far removed from the audio tech¬ 
niques of past years. You can be quite 
sure that the difference between audio and 
video will show clearly in the price! 


YEAR BOOK 

R.G. (Netherley, S.A.) says that he has 
several years of issues on his shelf but 
finds it hard, at times, to locate a 
particular article or advertisement. He 
says he would be quite happy to pay 
an extra 25c each year for a compre¬ 
hensive index. 

We do try to include in each March issue 
an index to the main articles for the past 
twelve months, so that bound volumes which 
date from April to March contain their own 
editorial index. Apparently you have in 
mind something more detailed than this 
covering individual news pars, etc. and 
even contents of advertisements. From your 
reference to individual years, you might 
have in mind a comprehensive index which 
will be up-dated each year. Frankly, we 
doubt the practicability of such a scheme, 
as we would have to sell many thousands 
of copies, either with advertising and/or at 
much higher unit price to meet costs. Our 
immediate reaction is that indexing must be 
integral with the magazine. To produce a 
more detailed index of editorial material 
would be a possibility, though it would 
cut into the space available in each March 
issue for other features. To index the con¬ 
tent of advertisements, however, would be a 
formidable task which would assume the 
proportions of a “buyers’ guide,” with a 
further intrusion in to editorial space. How¬ 
ever, thanks for the suggestions which we 
have publicised in such a way that other 
readers can register their reactions. 

DEATH OF A PIONEER 

E. W. C. (Heidelberg, Vic.) comments 
on our recent article on the passing of 
Syd Colville. 

Thank you for your letter. Undoubtedly, 
such a brief story could have been expanded 
into a full biography and, equally, many 
others who have passed on could well have 
been the subject of interesting stories. In 
the case of Syd Colville, the research was 
done and a story written by a contributor 
who chose to remain anonymous but who 
wanted to have something on record to 
his memory. This is the exception, how¬ 
ever, rather than the rule, and the colourful 
personal history of many people dies with 
them. 


"ELECTRONICS Australia" INFORMATION SERVICE 

T O ossist readers, ELECTRONICS Australia conducts a technical information service. 

Conditions governing this service are set out below: — 

(1) Address letters to: Assistant Editor, ELECTRONICS Australia," Box 2728, G.P.O., Sydney. 

(2) Requests for copies of circuits or technical information requiring a postal reply must be accom¬ 
panied by postal note or stamps to the value of $0-20 (2/-J. Queries not accompanied by a fee will be 
answered in rotation on these pages. 

(3) For the $0-20 fee, we will supply circuit data, as available, from our files. The amount of data 
available varies, but in no case can it include information additional to that already published in the 
magazine For complicated projects involving material extracted from more than one issue, on extra fee 
may be requested. As a rule, requests for circuits will be answered more speedily if they are not compli¬ 
cated by questions requiring the attention of technical personnel. Where articles are not on file we can 
usually provide a photostat copy at $0-20 PER PAGE. 

(4) The information service is aimed primarily at assisting readers in matters relating directly to 
articles published in the magazine. Answers will be given in note form and only so far as can be drawn 
from general knowledge of the relevant sublet. We cannot provide lengthy answers, undertake speciol 
research, discuss commercial designs or draw special circuits. Please note that the inclusion of an extra 
fee does NOT entitle correspondents to special considerations. 

(5) The editor reserves the right to return fees or to limit the scope of an individual reply when it 
is felt that a partial answer will be better than none at all. 

(6) In addition to the above service, chassis blueprints are available for most of our projects show¬ 
ing the position of holes and cutouts for metal-working, but containing no details of wiring. Apart from 
complicated projects like TV sets and oscilloscopes, most blueprints cost $0-50 (5/-) each. Original photo¬ 
graphs of most projects are also available, from $0-50 for a 6in x 8in glossy print, postage $0-08 (9d). 

(7) "ELECTRONICS Australia" does not deal in radio components nor will we debate the relative 
merits of competitive products. Prices and specifications should be obtained from advertisers. 

(8) Technical queries are not answered by telephone. 

(9) We have no file of circuits for commercial radio or TV sets, etc. 

(10) A fairly good range of back numbers is available. On issues up to 6 months old there is a 
surcharge of 5c (6d). On issues from 7 to 1 2 months old the surcharge is 10c (1/-). Over 12 months, it 
is 20c (2/-). 
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ETERNITY 


The Ancients called it 

COSMIC CONSCIOUSNESS 


Must man die to release his inner con¬ 
sciousness? Can we experience momen¬ 
tary flights of the soul—that is, become 
one ivith the universe and receive an 
influx of great understanding ? 

The shackles of the body—its earth¬ 
ly limitations —can be thrown off and 
man's mind can be attuned to the In¬ 
finite Wisdom for a flash of a second. 
During this brief interval intuitive 
knowledge, great inspiration and a 
new vision of our life’s mission arc 
had. Some call this great experience 
a psychic phenomenon. Hut the an¬ 
cients knew it and taught it as Cosmic 
Consciousness— the merging of man’s 
mind with the Universal Intelligence. 

Let This Free Book Explain 

This is not a religious doctrine, but 
the application of simple, natural laws 
which give man an insight into the 
great Cosmic plan. They make pos¬ 
sible a source of great joy, strength 
and a regeneration of man’s personal 
150 


powers. Write to the Rosicrucians, 
an age-old brotherhood of understand¬ 
ing, for a free copy of the book, “The 
Mastery of Life.” It will tell you how, 
in the privacy of your own home, you 
may indulge in these mysteries of life 
known to the ancients. Address: Scribe 
V.A.G. 

?JJoe Rosicrucians 

(AMORC) 

5 1 Customs St., Auckland, New Zealand 

| Scribe V. A. G. 

| The ROSICRUCIANS (AMORC) 
j 54 Customs St., Auckland, New Zealand ! 
| Please send me the free book, The Mas - ! 
| tery of Life, which explains how I -may 
j learn to use my faculties and powers 
j of mind. 

j Name _ j 

I Address- _ i 

I c,,v - ! 


I__ 
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TRADE IN BRIEF-tout. 

GENERAL ELECTRIC COMPANY in 
U.S.A. is marketing a new 1.5A rectifier 
designed to absorb voltage transients gen¬ 
erated by household or industrial power 
lines, capable of dissipating up to 1000W in 
the reverse direction. This is achieved by 
using a controlled-resistivity silicon metal 
pellet sandwiched between two heavily 
thermally-matched slugs which draw heat 
from the pellet and dissipate it to high- 
conductivity copper alloy leads. A transient 
voltage across the rectifier causes the PN 
junction to go into reverse avalanche break¬ 
down. The reverse power is distributed 
uniformly and safely throughout the bulk 
of the silicon pellet, thus preventing locali¬ 
sed heating at the perimeter, which can 
damage or destroy a rectifier’s blocking 
ability. 

The rectifiers are encapsulated in glass 
to prevent contamination and to eliminate 
internal cavities. 

These devices are available in Australia 
from Australian General Electric Pty. 
Ltd., 103 York Street, Sydney. 

FAIRCHILD AUSTRALIA PTY. LTD. 

has appointed Mr George Fraser as national 
sales manager. The announcement follows 
the rapid growth in the company’s opera¬ 
tions in recent months. On May 10, Fair- 
child’s new laboratories, built at Croydon, 
Victoria, at a cost of $2 million, were 
officially opened. These laboratories will 
enable Fairchild to meet the entire national 
demand for micro-circuits and silicon tran¬ 
sistors. The company expects the demand 
for these transistors to increase sharply later 
this year, when the first Australian-made 
transistorised television sets are due to 
appear on the market. 

AUSTRALIAN GENERAL ELECTRIC 
PTY. LTD. has received an order from 
Davids Pty. Ltd., the largest wholesale 
grocers in N.S.W., for a GE-115 computer. 
The computer will be used by Davids in 
their new warehouse, currently under con¬ 
struction, which will have the most modern 
stock handling equipment and techniques. 

The GE-115 will be used to keep an 
on-demand record of every item of stock 
held in store or on order. Seconds after 
the receipt of a customer’s order, the system 
will ascertain whether goods are in stock 
or on order; assemble the invoice in the 
same order that the goods are stored in 
the warehouse; prepare the customer’s state¬ 
ment. 

PYE INDUSTRIES LTD., has signed an 
agreement with Stanelco Industrial Services 
Ltd., of U.K., for the marketing and dis¬ 
tribution in Australia of the “Acme” range 
of high frequency plastics welding equip¬ 
ment. The equipment will be marketed by 
the Pye company’s industrial heating sub¬ 
sidiary, Pye Industrial Electronics Pty. Ltd. 

Acme plastic welding equipment is used 
in the manufacture of raincoats, inflatable 
toys, automobile upholstery and lingerie. A 
number of the machines are already 
operating in Australian factories. 

STANDARD TELEPHONES AND 
CABLES PTY. LTD., of Moorebank 
Avenue, Liverpool, N.S.W., has introduced 
a new range of varactor diodes for use in 
harmonic generators and up-converters. 
They have been designed to act as low-loss 
voltage variable capacitors at VHF, UHF 
and SHF frequencies. 

The diodes, which are of the silicon- 
diffused epitaxial type, have gold-bonded 
internal leads and are hermetically encapsu¬ 
lated with a welded final seal. Three basic 
kinds of encapsulation are used for com¬ 
patibility with the types of circuit and 
frequency of operation employed, but the 
company can supply alternative tyres of 
encapsulation to meet special requirements. 
Typical characteristics are: Stud type, capa¬ 
citances from 2 to 64 uF, breakdown volt¬ 
ages from 90 to 200V; Cartridge type, 
capacitiances from 0.25 to 5 uF, break¬ 
down voltages 18 to 120V. Q 



















CLASSIFIED ADVERTISING 

Advertisements in these columns cost $0.50 per line. Each line contains the equivalent of five words each of nine 
letters. Minimum size of advertisements is two lines. Please note PAYMENT MUST ACCOMPANY ALL ADVERTISE¬ 
MENTS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the August issue must reach 
our office before July 7th. Address your advertisement to the Advertising Manager, ELECTRONICS Australia, Box 
2728, G.P.O., Sydney. 


FOR SALE 


TWO-WAY Radios, TCA FM1674. 25 watt: STC 
MTR10/120A. 10 watt: Pye PTGA2025 and 

703 base stations. Frequency as required, over¬ 
hauled, perfect going order. P.O. Box 69. 
Phone 61-5299. Hamilton, N.S.W. 


GARRARD Autoslim Stereo 4-speed Record- 
changers. These new, popular, latest model units 
available now, £12. Post and packing: N.S.W.. 
15/: Qld., Vic., Tas., 22/6: W.A.. S.A.. 30/. 
PROFESSIONAL TV SERVICE, 

Box 36, Queen Vic. Building P.O., Sydney. 


SELL, all back Issues ‘‘Electronics Aust." In stock 
at all times. 1939-55 copies 20c: 56-59 30c: 
1960 to date 40c. Post Incl. T. WEIR. 56 
O’Connor St., Haberfield, Sydney. 71-2S69. 
Wanted to buy copies. 


TAPE RECORDER BARGAINS, new and used 
machines. Buy from a technician, not a sales¬ 
man. Free technical advice. All repairs and 
accessories. Country Inquiries welcomed. Tom¬ 
lin's Radio. 528 Liverpool Rd, South Strathfield. 
N.S.W. 642-4215, Sydney. 


ORGAN COMPONENTS. Send for our Illustrated 
catalogue listing parts, kitsets, c’rcuit data and 
electronic organ keyboards, pedal boards, con¬ 
tact wires, wiper plates, contact blocks, stop 
switches, stop tabs, piston switches, coupler 
switches, multi-type relays, toe piston, expres¬ 
sion controls, solenoids, etc. Also many sundry 
parts such as felt strips, springs, felt washers, 
threaded rod and components for pneumatic 
action. 

For the benefit of experimenters we list sets 
of data sheets available for several different 
designs of organs. 

Alan Douglass, transistorised design and the 
Clyde organ construction kltset “Harmonics" 
pre-assembled units and complete organs. 

Please send SI cheque or postal note to cover 
part cost and printing and posting. Peska Pty. 
Ltd., P.O. Box 306, Frankston. Vic. 


UHER AUTOMATIC TAPE RECORDERS. For 
those who want the ultimate !n perfection. 
Sound operated relays, built-in 2-channel mixer, 
auto slide projection, 4 heads. 4 tracks, 4-speed 
A and B monitors, reverb., echo, stereo, mono 
freq. range to 20Kc, plus or minus 3db dynaml- 
range to 60 db. Wow and flutter less than 15 
per cent, channel sep. 50db. V.U. meters, auto, 
rewind, clutches for tape protection, sound on 
sound, gold relay contacts, auto, torque controls, 
remote control, rewind, playback recording stop 
and start, dlsconnectable auto, recording level 
control, batt. and A.C. operation, etc., etc. 
German made, light and compact. You will 
never see more features or quality for your 
money. Push-button control. A dream to operate 
and own. Prices from £145 to £250*10/. 
N.S.W. Distributors: Tomlin s Radio, 528 Liver¬ 
pool Rd, South Strathfield. 642-4215. Country 
and Trade Inquiries welcome. 


TV PICTURE TUBES: „ ... 

1-year warranty $10. 2-year warranty $12. Plus 
old tube. These are Trade Prices. 

All types except bonded and 27ln. All duds 
must be under vacuum and scratch free. When 
ordering by mall, add freight. Sure Brite Picture 
Tubes, 22a Victoria St, Lewisham, Sydney. 
N.S.W. Phone 56-6363. _ 

BROADCAST receiver booster kit. This transis¬ 
torised RF Amplifier will Increase sensitivity, 
selectivity and sig./noise ratio. No alterations 
to receiver necessary—output of unit connects 
to receiver aerial socket. Power gain: 20db. 
Ideal for use in areas of low signal strength. 
Stops fade. Full price 35/. Hallard Electronics, 
Box 58 P.O., Campsle, N.S.W.__ 

SENSITIVE Transistor receiver kit. Uses an effi¬ 
cient reflexlng circuit employing voltage 
doubling diode detection coupled to a high gain 
amp. driving a 5ln x 3In speaker. Set is 
housed In an attractive plastic cabinet. Complete 
to the last screw. Set makes an Ideal gift. 
Transistor complement: OC169, 2xOC71 and 
OC74. Full price £7/2/6. Hallard Electronics. 
Box 58, P.O., Campsle, N.S.W. 

COMPONENTS Sale. Resistors, condensers, colls, 
pots, transistors, speakers, etc. All pr ces 
greatly reduced. Write for list. Hallard Elec¬ 
tronics, Box 58, P.O., Campsle, N.S.W. 

TRANSISTOR Receiver Kit. Range^ 30 miles. 
Sensitivity greatly increased w.th short aerial. 
Regeneration used. Transistors; 00 69 and 
OC71. Full price 65/. Hallard Electronics, Box 
58, P.O., Campsle, N.S.W. __ 

CUSTOM Built Transformers—Power, Audio, etc. 
Single or quantity production. Battery chargers, 
rectifiers, electric motors, transistor radios. 
General engineering, fitting and turning, sheet 
metalwork, etc. Parkinson Transformers, P.O. 
Box 523. South Brisbane. Phone Beenlelgh 33. 


GARRARD SRP10 T’table and arm. Maple case. 
Cryst. XI o cart. Diam. stylus $25. R. TV A H. 
Sin CRO (June. 1960) less pwr. sup. $40. 
P.M.G. relays 2K colls 75c ca. 5 Mont Albert 
Rd, Canterbury, Vic. 


FOR SALE 


ELECTRONIC organ. Schober spinet, 12 months’ 
old. Will sell for cost price. Burgin, McGibbony 
St. Ararat, Vic. 


TOP quality recording tapes. SUin x 1,800ft PVC, 
Mylar $1. Sin x 900ft PVC. $1.80. 7ln x 1.800ft 
PVC. $2.69. Over 80 selections from 4 brands. 
Fully guaranteed. Post free. AIMO, Box 15, 
Footscray. Vic. 


TESTED TV Valves, 6BM8, 6BL8, 6U8, many 

others. 6/ each. Phone 528-8548. N.S.W. 


GELOSO front end kit type 2615B .suitable Com- 
munlcaitons Eight receiver. New In original car¬ 
ton. $50. Weldon. 11 Raymond Ave, Northmead, 
N.S.W. 630-2388. 


FOR SALE. R. TV & H. 1957/1966 1 / each. 
R. TV valves. U.L. trans. Speakers, etc. Many 
at bargain prices. Fitted bench with power 
supply. Playmaster p.p. U.L. 14w stereo amp. 
plus tuner, etc. Daily after 6 p.m. and Sat. 
morns. 54 Day St, Drummoyne, N.S.W. 


GRUNDIG television camera type FA40, com¬ 
plete with lens, tripod, panning and tilting head, 
etc., for use with any television receiver. New. 
but used for few demonstrations. $340 o.n.o. 
Contact Mr Wilkins. Instrument Engineering Pty. 
Ltd.. 32 Annerley Rd, Woolloongabba, Qld. 


HAMMARLUND HQ100 receiver /sp. $150. 
Thorens TD124 AR2a speakers, preamp and 2 
CH, 35 watt amps, $500. Elco test eq; 5in 
CRO 460, $65. Elect switch 488, $15. Sweep 
gen. 368. $55; RF gen. 324, $20. Robert 

Francis. 88-5555 or 71-9280, Sydney. 


NEW OC44, 45. 71. 60c ea. OC72. 73. 74. 
2N217. 269S, 70c each. OC84, AC128, OA210, 
75c each. OC171, 2N370. 371. AF116N. 117N, 
BYZ13. OA31, 211, $1 each. 2N301. 257. $1.20 
ea. OC23, 28, 29, 35. $1.50 ea. OA5, 10. 81. 
85, 91, 95, 30c ea. New recording tape, double 
play, 2,400ft 7in Reel. $3.50 ea. No S.A. Sales. 
Pack, and Post., 15c. Custom Electronics, Box 
1452. G.P.O., Adelaide. 


DESIGN and build small power transformers from 
fully detailed charts and text, send $1 for 
copy by return mail. Modern Products. 18 
Bridge Rd. North Ryde, N.S.W. 


MODEL Engineering. “C38“ Locomotive. 2 1 *ln 

? auge. Blueprints, castings. Bolton, 72 King St, 
ydnev. Catalogue 75c. N.S.W. 


AR-7. Comp, rebuild with mods. Perfect order 
Boronia (72) 22485. Vic. 


COLOUR film. Camcolor 35mm 20ex. 2 for $3. 
Mtd. proc. $1 ea. Camera Supply Co., 123 
Walker St, North Sydney. 92-8703. 


STEREO ADCS diamond, magnetic cartridge. AKG 
phones, exc. order, $10 ea. Gramdeck tape rec.. 
good. $20. Kelly C-O. Rola 5FX. 4-lnp. Mixer, 
$4 each. R. Freeman, C/o Bailey Bros.. Glen- 
rowan, Vic. 


GRUNDIG TK46 stereo tape recorder c/w micro¬ 
phones and foot control. Excellent order. Owner 
going overseas. $250 or near offer. Phone 
Adelaide. 71-1321, S.A. 


1966 Summer Supplement of World Radio-TV 
Handbook, just arrived airmail, only a few at 
$3.25 each. Latest issue. Robert Ronal, P.O. 
Box E73, St. James. N.S.W. 


PYE PTC8702. Two-way Base station. Three 
mobiles type PTCA8002 complete. FM Hl-band. 
present frequency 157.54 MC, $500. Bluncks 
Garage, Beaudesert, Qld. 


NOMBREX portable equipment. Signal generator 
150KC to 350MC at 2 per cent. C.R. Bridge 
1 ohm to 100 Mohm and IpF to IOOuF at 
2>a per cent. Audio generator IOcps to 100KC. 
1 volt p to p, sine or square. S.A.E. for 
technical leaflets. Trade supplies. Mark Scott 
Enterprises, 14 High St. Kensington, S.A. 


SPECIAL clearance of new Transistors and Diodes, 
2N670, 2N1009. 700pv/750ma. 75c ea. or 

10/S7, 2N43, 2N117, 2N218. 2N219, 2N333. 
2N338. 2N650, 2N I 702, 2N1038, 2N1149. 

2N1305, 2N1755, 2N2552. 2 amp. 200 pv, 3 
amp. and 5 amp. diodes for small batt. charg. 
1700pv/750ma. all at $1 ea. 1N3017. 1N429. 
zeners, 2N703. 2N657, 2N1718, 2N2479. 

$1.25 ea. 7 amp. SCRs, 3N35. $1.50 ea. 
2N457A, 2N2151, ISA SCR. $2.50 ea. 

2N1724, $3 ea. 2N511a, $3.75 ea. Germ, and 
sll. slg. diodes, 15c ea. or 10/$1.20, assdt. trans. 
and diodes, 40c ea. or 10/S3.50. Limited quan¬ 
tities. give alternatives. Post and Packing 25c. 
over $10, Post free. No lists available. MAR 
Electronics. 309 Antill St. Watson, A.C.T. 


READER SERVICE 


TAPE to Disc Service.. “John B,” 37 Halley 
Street, Fivedock. 83-8336. 


READER SERVICE 


X20 Amplifier (built) $33.50: X10 Amplifier 

$19.50. MAT20, MAT100. $1.55: MAT121. 

MAT101. $1.70. Sinclair Micro-amplifier, gain 
60db (1.000.000) $5.30; OC28. OC35. $1.65; 
OC71, 75c. Send S.A.E, for EQ list. Mark 
Scott Ent., 14 High St, Kensington, S.A. 

ELECTRONIC ORGANS. Do not build yourself an 
organ without first consulting us. Send for 
initial information on the superb Schober 
(U.S.A.) bulld-it-yourself kits. No stamps 
required. The Electronic Organ Co., 124 
Livingstone Ave., Pymble, N.S.W. (Mall only.) 

MICROGROOVE discs from your tapes. Also tape 
copying service. Highest quality discs at all 
speeds. prompt service. Moderate charges. 
Country and Interstate Inquiries welcomed 
Vltatone Recording Studios. Box 18, Post Office. 
Lane Cove, N.S.W. Phone (Sydney) 42-6154. 

TAPI to disc service. Take advantage of W 
and G Records’ professional experience when 
next needing a tape to disc service. W. and 
G. Record Processing Co., 185 a'Beckett Street. 
Melbourne. Tel. 329-7255. 


ALLIED Electronics Agencies. Importers, whole¬ 
salers. specialised electronic equipment, Japan, 
U.S.A. 34 Matheson St, Virginia, Qld. 


REPAIRS to receivers, transmitters. Construction, 
testing, TV alignments. Xtal convs., any fre¬ 
quency. $48 plus tax. Eccleston Electronics, 
146a Cotham Rd., Kew, Vic. 80-3777. 

CONVERT any television to sensitive big-screen 
oscilloscope. Only minor changes required. 
Illustrated plans $1.25. P. T. Hole, 43 Taronga 
Parade, Carlngbah, N.S.W. 


TAPE RECORDER OWNERS! Join Australia’s most 
progressive tape recording organisation offering a 
monthly magazine — “The Microphone," bi¬ 
monthly “Newstapes," and full discount service. 
Full details are available from the secretary, 
A.T.R.S., Box 9, P.O., Crow's Nest, N.S.W. 


"FOREIGN FORUM" MAGAZINE, 80,000 world 
readership. Imp. export Info, and assistance 
6 issues $2. Preview 8c. E. Thompson, 2 Shaw 
Road. Doubleview. W.A. 


ELECTRONIC Components by Mail-order! 

Amateurs! Your chance to Buy Easy! Parts 
for “Playmaster" and all other designs. Special¬ 
ising in electronic organ components and kit¬ 
sets. All parts are of the best make by leading 
manufacturers. Fully guaranteed. Normal prices. 
Simple “Lay-By" scheme will make it possible 
to build your desired project step by step 
without waiting unnecessarily. Advisory Centre 
for Amatuers. Hundreds of circuits and a lot 
of technical data available. Delivery throughout 
Australia — Tasmania and New Zealand. Send 
your orders or write for further Information to 
“Oscar Electronics" 9 Matlock Road, Sth. 
Wantlrna. Melbourne, Vic. 


TRANSFORMERS rewound. Output, or mains and 
specials made to order. Paris Radio Electronics. 
7a Burton St. Darlinghurst. N.S.W. 31-3273. 


POSITIONS VACANT 


TELEVISION TECHNICIANS FOR NEW 
ZEALAND. TISCO (N.Z.) LTD., New Zealand’s 
largest TV Service Company, require top grade 
TV technicians for many of their 30 Branches 
throughout New Zealand. 

Wages £A25 per week, plus fringe benefits. 
All overtime after 5 p.m. Monday to Friday, 
and all day Saturday paid at full penalty rates. 
No Sunday work. 

Air fares for technicians and dependants paid 
in full. 

For further details, write In confidence, en¬ 
closing copy of references to: 

The General Manager, 

TELEVISION INSTALLATION AND SERVICE 
CO. LTD., 

P.O. Box 9332, 

Auckland. 

NEW ZEALAND. 


MAN. able to repair electrical meters and Instru¬ 
ments, can earn good money in spare time. 
Apply P.O. Box 151, Double Bay, or telephone 
36-4401. N.S.W. 


WANTED 


WANTED. Wharfedale Super 12CS/AL speaker. 
V. Forbes, 6 The Parade, Clayton. Vic. 


WANTED. A.W.A. 7-band radio console, mantel, 
or gram. Any cond. Good price. Details to B. J. 
Southwlck, 36 The Avenue, Windsor, Melb., Vic. 

ALTEC Lansing 604B. Exchange for 604 C-D 
or will buy 604 C-D. C. Caldwell, William St, 
Goodna. Qld. 
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ELECTRONICS Australia 

SPECIAL ORDER FORM 


** 


Guarantee yourself a complete set of issues for 
your library with no copies missing. 


SUBSCRIPTION RATES 


PER YEAR 


Commonwealth, Fiji, N. Guinea 

$3-50 

£1.15.0 

United Kingdom & N. Zealand 

$4-00 

£A2. 0.0 

British Dominions 

$4-00 

£A2. 0.0 

Foreign 

$5-00 

£A2.10.0 


POST THIS COUPON TO: — 


The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney. Australia. 


Name . . 

Address . 

Enclosed is $ . for 


years. Start with 
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36, 50. 122 

































































































the best choice for your turntoble: 


ALL BALANCE 

model 2400 9 " pickup arm 


This ALL BALANCE pickup arm will be 
an excellent choice for any high quality 
turntable on the market today. It's many 
features make it an ideal carrier (and a 
very careful one!) of your high compli¬ 
ance cartridge. Thanks to its very low 
friction in ail bearings the ALL BALANCE 
arm will track perfectly at less than I gram! 



With this new headshell cartridge mounting 
becomes extremely easy. It is done in a few 
seconds, on a small aluminium plate sup¬ 
plied with the arm; after that plate and 
cartridge can be set in their correct position 
with only one screw. 

No soldering is required an'd the four 
shielded wires can be connected with any 
crystal, ceramic or magnetic, stereo or 
mono cartridge. In order to reach the low¬ 
est possible tracking error, the shell was 
designed in such a way that a very exact 
overhanging-adjustment can be made. 



force can be adjusted very exactly, without 
disturbing the static balance, between 0 
and 4 grams. 


R = RECORD RADIUS 

This picture clearly shows the favourable tracking error 
course; a tracking error that hardly, and only in the very 
first grooves of the record, surpasses the 2 degrees, de¬ 
creasing to zero two times during playing. 

With the balance weight mounted on the tube of the arm 
cartridges weighinq from 4-22 grams can be balanced very 
accurately, givinq the arm a wide range of possibilities. 

It means that not only the heavier cartridges, some of 
which use a built-in transformer, but also the latest ultra¬ 
light ones can be used successfully. 

Technical specifications 

nominal length . 236 mm ( 9W) 

overall length . 310 mm (12^”) 

distance pivot arm/turnable centre .... 220 mm ( 8%') 

resonance .outside 20-20,000 cycles 

sideward load (measured on stylus tip) . 15-20 mg 

tracking force adjustment . 0-4 grams 

minimum tracking force . % gram 

overhang stylus . 16 mm (%") 

bearings .. readjustable ball bearings in every turning point. 




a product of ACOUSTICAL — HOLLAND 


N.B. Spare empty headshells now availabfe. Enquire through your Hi-Fi dealer 


G. R. D. INSTRUMENTS PTY. LTD. 

6 RAILWAY WALK, CAMBERWELL, VIC. 
TELEPHONE 82-1256 


Printed drrd published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 


















































YOU 

CAN EARN 
BIG MONEY 

IN 

TELEVISION 


1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the the answer is yes, there is 
room for you in radio/television! 


Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Television is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained man . . . but only 
the trained man. Radio and television 
technicians are in huge demand. Train 
for success now, in Australia’s fastest- 
growing industry! Join the ranks of 
skilled men ... the Australian Radio 
and Television College can train you 
for a bright future with unlimited pros¬ 
pects. Send for the free booklet 
“Careers in Radio and Television” . . . 
and find out how A.R.T.C. can bring 
you success—in your own business or 
as well-paid technical staff! 

A.R.T.C. CAN MIN YOU AS IT HAS 
THOUSANDS OF OTHERS 

For over 30 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 
them. Now they’re making big money in 
radio and television. Training can bring you 
success, too 


. . . jn your spare time, you can equip 
yourself for a rewarding career in 
radio/television. The future belongs to 
the trained. 

The A.R.T.C. “Service Engineering 
Course” teaches you from the ground 
up .. . step by step ... at your own 
pace. Remember, opportunity is always 
knocking for the trained man! 


At the work benches and lecture halls of 
A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio and television, every applica¬ 
tion of fundamental principles. The Course 
gives you both basic and advanced instruction 
in all phases. 



No previous experience or high educational 
standard required . . only enthusiasm and 

normal intelligence. A.R.T.C. will give you 
all the instruction you need. Each lesson is 
made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! Instruction is individual and intensely 
practical. 


Make spare-time money! 

Make your spare time earn money 
for you while training at home. 

Many students make extra money 
after only a few weeks’ tuition. Use 
the modern A.R.T.C. workshops, if 
more convenient. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 


GST INTO ONE OF THESE 
PROFITABLE CAREERS 

There is a career for you in one of 
the many phases of radio/television, in¬ 
cluding manufacture, servicing, re¬ 
search, sales, executive positions in 
broadcasting and television, armed 
forces. 

A.R.T.C. can help you gain one of 
these sought-after careers. Remember, 
it’s the trained man who wins, every 
time! 

MAIL COUPON NOW! 

Safeguard your future! You are invited to send 
in the coupon below. A.R.T.C. will mail you 
by return their big free and post-free booklet, 
“Careers in Radio and Television.” This ex¬ 
citing book shows you definite steps you can 
take towards a big future—how you can suc¬ 
ceed in life and find satisfaction in doing a 
worthwhile job well. 



■■m 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

I . Dear Sir , 

Please send me , without obligation , your free 
booklet “Careers in Radio and Television .” 


i 

! _x 


NAME . 

ADDRESS■ 


Printed by Sungrovure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery 
















